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GSA RARITAN DEPOT
2890 WOODBRIDGE AVENUE
BLDG. 209 ANNEX

» EDISON, NJ 08837-3679
908-321-4200 * FAX: 908-494-4021

MANAGERS DESIGNERSICONSULTANTS
DATE: June 24, 1993
TO: Harry Allen, U.S. EPA/ERT Work Assignment Manager
THRU: Gary Buchanan, REAC Section Chief 2. ,4@7,4\ 63
FROM: Mary Lee Caruso, REAC Task Leader _(, Lnee /o 4 C

SUBJECT: SOUTHERN MARYLAND WOODTREATING, HOLLYWOOD, MD
WORK ASSIGNMENT #5-670 - STATUS REPORT 111

BACKGROUND

The Southern Maryland Wood-Treating (SMWT) site is located in Hollywood, Saint Marys County, Maryland.
The site is comprised of approximately 25 acres in the northwestern portion of a 96-acre property and is
surrounded by residential and agricultural areas. Wood treatment operations were conducted on approximately
four acres of the site.

In August 1992, the United States Environmental Protection Agency/Environmental Response Team (U.S.
EPA/ERT) tasked the Response Engincering and Analytical Contract (REAC) contractor to conduct the
following tasks:

o Determine the extent of contamination.

o] Determine the hydrogeology of the site by continuous coring with the Geoprobe.

0 Build four compost piles, two with a 20% amcndment addition and nutrients added to the
soil and two with no amendments.

o Construct six land treatment cells using the contaminated soil and the compost sewage sludge

found in the land treatment area.

Field work at the SMWT site commenced on August 31, 1992, when the initial site walk through was
conducted and continued through the week of September 7, 1992. During the week of August 31, 1992,
equipment and material required for the construction of the compost piles were ordered and delivered. Steel
sheds were constructed to house the monitoring equipment and the water pump. The monitoring and watering
system was set up 1o monitor the temperatures of the piles and to water the piles, respectively (Figure 1). The
compost piles are monitored with two thermocouples and a soil moisture block in each pile, and the watering
system is set on a timer to turn on for approximately five minutes each day.
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OBSERVATIONS AND ACTIVITIES

Monthly sampling events have been conducted to sample the compost piles and the land treatment cells. To
date, samples have been collected through 250 days, and results of the creosote and PCP data are presented
in Tables 1 through 10. The results for Days 0 through 180 are validated data and the results for Days 230
and 250 are preliminary data that have not been validated. Corresponding graphs showing non-carcinogenic,
carcinogenic, and total creosote compounds for the compost piles and land treatment cells are presented in
Figures 2 through 7.

The results shown in Figure 2 indicate that there is slow degradation of non-carcinogenic creosote compounds
in all of the compost piles. The carcinogenic creosote compounds shown in Figure 3 indicate that a slower
degradation rate is occurring in the compost piles. A graph of the total creosote compounds is shown in
Figure 4. The land treatment cells do not appear to indicate any pattern of degradation in the non-
carcinogenic, carcinogenic, or total creosote compounds as indicated in Figures 5 through 7, respectively.

During the week of April 26, 1993, another sampling event was conducted to install two groundwater
monitoring wells and nine soil borings in the land treatment area. Figure 8 shows the locations of the
monitoring wells and soil borings.

Soil samples were collected at five foot intervals from the ground surface to a depth of approximately 40 feet
to the silt/clay horizon. Soil samples were field screened with a photoionization detector (HNu) and a flame
ionization detector [Organic Vapor Analyzer (OVA)}. All readings taken during sampling were at background
levels, with the exception of the soil sample collected at 25 to 27 feet, where the OVA reading was 10 units
above background levels. The samples were analyzed for PCP, creosote compounds, and volatile organic
compounds. Volatile organic compounds data indicate that the samples were primarily contaminated with
trace concentrations of acetone, carbon disulfide, carbon tetrachioride, and methylene chioride. These detected
compounds may have been attributed to laboratory contamination. One sample, B-1( 0-2), indicated benzene
(31 parts per billion (ppb)), ethylbenzene (3400 ppb), styrene (1900 ppb) and xylenes (5900 ppb)
contamination. Tables 11 and 12 show the results of the PCP and creosote compounds of the soil boring
locations. As shown in Tables 11 and 12, contamination was noted in mostly the surface samples of 0-2 feet,
and in the depth sample of 5-7 feet at location B-1. The concentration of total creosote at 5-7 feet was 8.4

J mg/kg at location B-3.

The "HICP" samples were samples‘oollected from the highly contaminated stockpile located within the
sheetpile wall. The results of these samples are also shown in Table 12. These samples were collected with
a hand auger and a stainless steel trowel.

Soil boring samples were collected employing ASTM method D-1586-84/Split Barrel Sampling using a standard
two foot long, two inch outer diameter split spoon sampler. The soil sampler was driven by a 140 pound
hammer with a standard fall of 30 inches. Blows used to penectrate each six inch interval were recorded.

The wells were constructed of two-inch inner diameter, threaded, 0.010-inch slot, Schedule 40, PVC well screen
attached to an appropriate length of two-inch inner diameter, threaded, Schedule 40, PVC riser casing. The
monitoring wells were screened 10 feet into the water table 1o above the clay layer. The PVC riser casing
extended two to three feet above ground level. A filter pack of #2 sand was inserted between the well screen
and the borehole wall to approximately two feet above the top of the screen. A three foot thick bentonite
pellet seal was then added above the sand pack and allowed to hydrate overnight before grouting. A Portland
cement/bentonite grout was then added until the remainder of the borehole had been sealed.
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The soil boring logs and monitoring well logs are attached as Appendix A. The boring logs show that the
lithology of the soils consisted of mainly poorly graded silty sand, varved grey and orange silty clay, and fat
clay. Two wells were installed at locations B-6 and B-9. The purpose of installing these two wells was to
provide additional information regarding the boundaries of the land treatment area.

FUTURE ACTIVITIES
One additional sampling event will be conducted on June 21, 1993 to collect the last round of soil samples
from the compost piles and land treatment cells. An interim Focused Feasibility Study (FFS) report will be

prepared for the U.S. EPA Region III Remedial Program Manager by the end of June, 1993. The FFS will
be completed and delivered to the Region by August 31, 1993.
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SOURCE: Site feotures; Areial Photo
Moy 27, 1980 from EPA.Region 3 &
OERR “Site Analysis Southern Moryland
Wood Treating Hollywood, Moryland”

WOODED AREA

%O0DED AREA

LEGEND OUTHERN MARYLAND WOOD TREATING
HOLLYWOOD, MARYLAND
GRAPHIC SCALE ’
200 . o 200 o0 SEPTEMBER, 1992
Eﬁﬂzﬁﬂfﬁ U.S. EPA ENVIRONMENTAL RESPONSE TEAM
¢ MONITORING ( IN FEET ) RESPONSE ENGmEégsolzgazNeg ANALYTICAL CONTRACY
WELL —— 1 lncl:_:_foo ft. VL8 03347-034~001-5670~0!

FIGURE 1
SITE MAP WITH
MONITORING WELLS

-
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DECON
PAD

NOTE: SOIL BORINGS ALSO TAKEN AT

~

WOODED AREA

WOODED AREA

LEGEND ERT MONITORING WELLS SOUTHERN MARYLAND WOOD TREATING
GRAPHIC SCALE HOLLYZVSI%II): lh‘f)‘;%YLAND
200 0 100 200 400
® iithmon | e ——
LOCATION U.S. EPA ENVIRONMENTAL RESPONSE TEAM
Py MON]TORING ( IN FEET ) RESPONSE mﬁlﬁsgsggeaﬁ ANALYTICAL CONTRACT
WELL 1inch = 200 #t VI 03347-034~001-3670-01

FIGURE 8
SOIL BORING AND
MONITORING WELL LOCATIONS
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APPENDIX A
SOIL BORING AND MONITORING WELL LOGS
SOUTHERN MARYLAND WOODTREATING SITE
HOLLYWOOD, MD
JUNE, 1993

. mN\CARUSO\S670-SR
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Borehole Log ROY F. WESTON, Inc.

CLIENT : U.S. EPA TOTAL DEPTH : 37.00
SITE NANE : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/RRAC
MELLID : B-01 DRILLING COMPANY : ATEC ASSOCIATES, INC
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/27/93
ELEVATION : 147.000 estimated DATE COMPLETED : 04/26/93
ARl flagt
= (@] g [
E":‘ E 8 CLASSIFICATION COLOR 5 E 18 'ﬁ_" g2 COMMENTS
5E|E|8 | AR
Q88| o | 8l&8| &
——J180 |[Silty sand, SM BROWN NA | MST 1§ gw 8.8 ;l;ggggfi‘% - organic matter
usli1 pB— FoorTy graded sand with DARK GREY NA | MST %9 OvA 8.9 .
RSTRS Poorly graded sand, SP TAN & LT. OR.BR[NA |MST ﬁxﬁ 8.8 Iron stained
%5 42
144 +3
143 44
%245
- 12 A MST| 6 |oVA 0. tained
s sw;}ysav_‘aed sand With ORANGE NA }g N 88 Iron stai
%t 46 ; 1
146047
13948
13849
1374 10
—.d 80 I;?Yﬁaysafgged sand with ORANGE & GREY {NA | MST ﬁ Rxa 88 érézﬁczlatistggxggrl‘%
1361 11 STty sand, SN GREY,ORANGE,RED |NA | MST ;_? OVA 88 grezgs cla‘(y §and
4 - HNU 0. 23 ge - § }txefme sand
= STty sand, M |GREY & ORANGE |NA |MST ova 8.0 red-"silty fihe sand
135 + 12
134 4+ 13
133 4+ 1%
132 115 PoorTy graded sand, P WHITE & ORANGE |NA |MsT ‘1|§ slternating orange and
131116
130 497 .
129 + 18
128419
127 v 20 75 ([Silty sand, SN |TAN & ORANGE |NA |MsT i slough on top_of .gplit
ngon, water @ 23/ on
‘l: auger

06/16/93 Page: 1 of 2
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Borehole Log

ROY F. WESTON, Inc.

CLIENT

SITE NAME

WELL
NORTH

EASTING

ELEVATION

B-01

U.S. BPA
SMWT-5670

0.0000 eptimated
0.0000 estimated
147.000 estimated

TOTAL DEPTH

LOGGER

DRILLING COMPANY

DRILLING RIG
DATE STARTED
DATE COMPLETED

37.00
CHARLES MCCUSKER, RFW/REAC

ATRC ASSOCIATES,

INC

MOBILE DRILL B-57
04/27/93
04/26/93

ELEVATION

DEPTH

{{MATERIAL

¥ RECOVERY]

CLASSIFICATION

COLOR

STRENGTH

MOISTURE

BLOW COUNT

FIELD

INSTRUMENT
READING

COMMENT'S

126 4 21

125 4 22

126+ 3

123 + 24

122 + &5

121 +

120 4+

1194

118+ 29

17+

116 +

115 +

14 4

13 ¢

30

3

32

112 435

111+ 36

110 +

109 + 38

108 +

107 +

40

Silty sand, SM

;.4 100

oorily graced sand, SP

100

100

Fat clay, OH

rat clay, CH

TAN & ORANGE

TAN

GREY

NA

NA

SFY

WET

WET

MST

N
VISNO0N

OO

slough

on t (it
g on, uate?paoﬁ?pon

%ﬁ%:gﬁ&?dg?;k“é&"?aw
(et unitorm clay layer

gedding thickness "full

06/16/93

AR302LL T
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AR302LLS

Borehole Log ROY F. WESTON, Inc.
CLIENT : U.S. EPA TOTAL DEPTH : 37.00
SITE NAME : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REAC
VELLID : B-02 DRILLING COMPANY : ATEC ASSOCIATES, INC.
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/27/93
ELEVATION : 146.000 estimated DATE COMPLETED : 04/27/93
>
] o E Eo
3| |4|E AEEELE
2, 518 CLASSIFICATION COLOR 4 o) ¥ COMMENTS
E E E & niE} kB
g & glalg| g
ta [ 5 » i E|m -
= - N .
; . . t - rootiet
140 [sitty sand, SM LT. BRN AND BRN|NA |MST }g ova 9.9 tg?soaé’l‘wtroo lets
2
s 11 8
%4 12 :
14343
%244
11 +5 390 [SiTty sand, SH | BROWN NA [NST| 8 ova 8
STty sand, SN ORANGE NA | MST ﬂ OVA 0.
%o 46 : 11 {FNU 8:
13947
13848
13749
136 + 10 ] 8% [STTiy sand, SH ORANGE NA | MsT i% ova 9.9
msin B STty sand, W ORANGE WA MST| 16 JovA g:9 Egégmry Lithology
136 4+ 12
133413
1324 1%
131415 o
Poorly graded sand, SP TAN & ORANGE NA | MST § ”}‘lﬁ 88
130 4 16 4
129 417
128 4 18
127119
126 + 20 100 [Tty sand, W ORANGE & LT GRY NA | WET :é ova 9.9
3 N
06/16/93 Page: 1l of 2



Borehole Log | ROY F. WESTON, Inc.

CLIENT : U.S. EPA TOTAL DEPTH : 37.00
SITE NAME : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REAC
WELLID : B-02 DRILLING COMPANY : ATEC ASSOCIATES, INC.
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/27/93
ELEVATION : 146.000 estimated DATE COMPLETED : 04/27/93
>
= Y E B o
AERE AFIHERE
& E 8 CLASSIFICATION COLOR 129 O E g g COMMENTS
1L 1
M n § - |2 =
i Silty sand, SM ORANGE & LT GRY|NA | WET am 88
125 4 21
126 422 =
123423
122424
12112 1 100 [STTty sand, 3N ORANGE & LT. GRINA |wET 1;
0 n 2 -
12012 oo POPE IV graged sand With |DARK ORANGE  [NA | WET 78 Heavy iron staining
119 4 27
118 428
1"r+29
M6 130 ——1 100 [PoorTy graded Sand WiEh —|DARK ORANGE  |NA |WET| 3 lova 0.
—— silt, s?-su % HNU 88
115431 Fat clay, CH ORANGE & LT GRY[NA |WET| 4 g\"ﬁ 88 gi??g?c{'au' “gll:gl,varved
p as¥lc, Loet
114 4 32
113 4. 33
112 4 34
M +35 Fat clay, CH ORANGE & LT. GR|NA |wET| lova 0. sample from grey clay
' i) 88 on'w
110436 Fat clay, TR GREY NA | wET ova 8.8
109 437
108 4 38
107439
106 4 40
06/16/93 Page: 2 of 2
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Borehole Log ROY F. WESTON, Inc.
CLIENT : U.S. EPA TOTAL DEPTH : 37.00
SITE NAE : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/RRAC
MELLID : B-03 DRILLING COMPANY : ATEC ASSOCIATES, INC.
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/27/93
ELEVATION : 144.000 estimated DATE COMPLETED 04/27/93
I LA E
- =
B ; 8 CLASSIFICATION COLOR % E |8 ﬁ g COMMENTS
AL THHEE:
RlB g . h|8|a| &
—q 75 |Silty sand, SM LY. BROWN NA | MST % HNU 0.0 Eg%bs’sgu gresent
T ETastic siVE with sand, M| LT.GREY & BRWN |NA |mMst| 7 |uNu 0.0
T ' Silty sand, SN DARK BROWN NA |MsT|28
%242
%43
140 4+ 4
1915 =T n TALAR sand With WHITE NA | DRY 52413 HNU 0.0
sele = _Eﬁ-y Toded sand Wi WHITE NA | DRY 2 HKU 0.0
Bt f andy silt, ORANGE & TAN  [NA |MST
13747
136 18
13549
134 110 162 BTy sand S ]WHITE/LT.GRAY |Na {mst| 7 [Wwu 0.0
Tty sand, ORANGE NA |MST| B [HNU 0.0
13341 ¢
132412
131413
130 4 14
129 4+ 15 =1 100 [STTEy sand, SR |ORANGE & LT.GRY|NA |MST| 4 [HNU 0.0
128 + 16 PoorTy graged sand With | ORANGE NA [msT} 7 |uNu 6.0
silt,” sB-su
127 + 17 ? .
126 4 18
125 4 19
124 + 20 100 [Poorly graded sand, SP ORANGE NA |WET 16 iron stained
1
1
06/16/93 Page: 1 of 2
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Borehole Log

ROY F, WESTUIV, M.

CLIENT

SITE NAME

WELL 1D
NORTHING
EASTING

ELEVATION

e o2 er o2 ws  w

U.S. BPA
SMWT-5670

B-03

0.0000 estimated
0.0000 estimated
144.000 estimated

TOTAL DEPTH

LOGGER

DRILLING COMPANY

DRILLING RIG
DATE STARTED

DATE COMPLETED

37.00
CHARLES MCCUSKER, RFW/REAC
ATEC ASSOCIATES, INC.
MOBILE DRILL B-57

04/27/93

04/27/93

ELEVATION

DEPTH

CLASSIFICATION

¥ RECOVERY

COLOR

STRENGTH

BLOW COUNT

COMMENTS

FIELD

INSTRUMENT
READING

123 4

1224

121 +

120 4+

119 +

118 +

117 +

116 +

115 +

114 +

134

12 +

114

110 4

109 4

108 +

107 +

106 +

105 +

104 +

24

26

a7

28

30

31

32

33

35

36

37

39

40

Poorly graded sand, SP

100 {%a silt,

—3 100 S?T;}ysgfﬁﬁsaﬁ with

rat clay, LW

100 [Fat clay, CH

ORANGE

ORANGE & TAN

ORANGE

ORANGE & LT.GRY

GREY

NA

NA

NA

NA

M| MOISTURE

MST

MST

WET

MST

5

iron stained

HNU 0.0

oo o

SRLyeS e g Vishe

g SOME SLOUGH

|

06/16/93

NRIrA Sl



Borehole Log ROY F. WESTON, Inc.

CLIENT : U.S. EPA TOTAL DEPTH : 32.00 _
SITE NAME : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REAC
WELL ID : B-04 DRILLING COMPANY : ATEC ASSOCIATES, INC.
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILIL B-57
EASTING : 0.0000 estimated DATE STARTED ~ : 04/28/93
ELEVATION : 143.000 estimated DATE COMPLETED : 04/28/93
[
% & E E o
AN AFIEEYE:
] E 8 CLASSIFICATION COLOR g (& E COMMENTS
ElE|uly THEE
- | M § o 8 Z
M (=} o W = m H
——4 65 |silty sand, SM DARK BROWN NA | MST é gm 8.8 Imébugrgamc matter
142 +1
2??{}"75853&"" sand Wi th TAN NA [ MST gm 88
141 +2
140 43
1394+ 4
1B815 5 et s WD TAN,GREY , RED NA | MST| 6 |ova
1 ! e 3 [iw 8:8
13746 |- 1
13547
13548
136 49
133410 p—ee -si
s 85 oorly graded sand, SP ORANGE & GREY {NA | MST 2 %6 88 \a/ggvggag;gysﬂ%;y fg#':y
6 sand
132411 6
131412
130 4 13
-129-( 14
128 +15 =190 [Poorly graded sand, 5P ORANGE & GREY |NA |MST é ovA 0.8
127416 4
126 4+ 17 -
1254 18
126419
123120 ded T ORANGE NA |WET| 4 jova Q.
85 LoV praged send with § | 8:8
14
06/16/93 Page: 1l of 2
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Borehole Log ROY F. WESTON, Inc.
CLIENY : U.S. BPA TOTAL DEPTH : 32.00
SITE NAE : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REARC
WELL ID : B-04 DRILLING COMPANY : ATEC ASSOCIATES, INC.
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/28/93
ELEVATION : 143.000 estimated DATE COMPLETED : 04/28/93
Y]
z 7 E]_E
S| |a|€ AEEEEE
E E 8 CLASSIFICATION COLOR lzD (8] E COMMENTS
Bl EIE|% AR
1M S Z
Mmila § . © g m o]
— gq‘pf{:ysafg"ded sand with ORANGE NA | WEY d% 8.8

1224 21
121 422 :
120423
1194 24
R 3 100 T1y_graded sand With ORANGE NA | WET OVA

si t,ysg'gg ¥ é HNU 8.8
117 4 26 Fat clay, CH ORANGE & GREY [NA | MST gxﬁ 88 :?[\trsdc?g;y and orange
16427
115 4 28
114 4 29
113 430

at clay, CH ORANGE & GREY |NA |MST g gm 88
112 131 Fat clay, CH DARK GREY NA | MST % 38
11432
110 433
109 4 34
108 435
107 4 36
106 "37 -~
105 4 38
104 4+ 39
103 3 40
06/16/93 Page: of 2




Borehole Log ROY F. WESTON, Inc.
CLIENT : U.S. EPA TOTAL DEPTH : 37.00
SITE MAME : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REAC
WELL 1D : B-0S DRILLING CONPANY : ATEC ASSOCIATEBS, INC
NORTMING : 0.0000 estimated DRILLING RIG : MOBILR DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/28/93
ELEVATION : 145.000 estimated DATE COMPLETED : 04/28/93
™ E E
= ol [¢]
AL AHHELE
[>) ’n.:' 8 CLASSIFICATION COLOR 2 .ﬁg COMMENTS
E g E E niE B ﬁ
& gl 2
miAa § - 0 % m H
s —% s T
»__—: 65 |Sandy silt, ML DARK BROWN NA | MST é OVA 0.0 { ogga‘l)u{'?o é&};
T R 10000 [UelT-graged sand, W BROWN NA |mst| 5 [ovA 0.0
7{ty sand, LIGHT BROWN NA | msT OVA 0.0
%342
142413
14114
140 45
REeR 100 [Poorly graded sard, SP TAN NA | MST 3'4 OVA 0.0
13946 Silty send, SH ORANGE & TAN NA | MST 1§ OVA 0.0
13847
13748
13649
135110 1 80 7y graded Sand With | ORANGE NA |msT{ 10 [ovA 0.0
silt, sBregee §§ )
134 + 11 4
133302
132413
1314 %
130415 ~1 80 [SiTHy sand, SR TAN NA |msT| 4 Jova 0.0
7 Silty sand, SN ORANGE & LT.GRY|NA |MST % OVA 0.0 arved gq.?é (silty
— mne s
129 + 16 - t. grey (silty clay)
128 + 17
127 4 18
126 4+ 19
125 4 20 < S WHITE NA | WET| 4 jOVA 0.0 c kets - whi
n *1-graded sand, 2 s%ﬂypgfa?,splast;ée
[}
06/17/93
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Borehole Log ROY F. WESTON, Inc.

CLIENT : U.S. BPA ) TOTAL DEPTH : 37.00
SITE RAME : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REBAC
WELL ID : B-0S DRILLING CONPANY : ATRC ASSOCIATES, INC
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/28/93
ELEVATION : 145.000 estimated DATE COMPLETED : 04/28/93

= > E E o

= g E 8l 9 g 8

2 b S CLASSIFICATION COLOR O ,lﬂ COMMENTS

Bl EIE|B AR EE:

3| o Bl 2

o] a § » 7} E m H

R Well-graded sand, SW WHITE NA | WET OVA 0.0 g%ﬂypof'a‘;fsp{as“t‘lg

126 + 2

123 + 22

122+ 23

121 + 24

120 125 =t 400 [STTEy San@SH—|ORANGE & LT.GRY|NA |WET| 1 |ovA 0.0  |orange -

— Y ' : } : Pt grey =° sxlty clay
119 +26 =S E
P Fofrly ar? sand With ORANGE & LT.GRY{NA | MET OVA 0.0 ?range - S8
siit, SP- t. grey - s1lty clay
118 4 27 "
117 + 28
116 + 29
115 4+ 30 OO
] 100 Poorly graded sand, SP WHITE NA | WET g OVA 0.0

114 4+ 31 4
B Fat clay, TR ORANGE & LT.GRY|NA |MST OVA 0.0 varved silty clay
112433

11143

110 - 100 [Fat clay, TR —|DARK GREY NA | mMsT g ova 0.0

109 +

108 +

107 4 38

106 4+ 39

105 4 40

06/17/93 _Page: 2 of 2
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Borehole Log ROY F. WESTON, Inc.
CLIENT : U.S. EPA TOTAL DEPTH : 37.00
SITE NAME : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REAC
WELL ID :+ B-06 DRILLING CONPANY : ATBC ASSOCIATES, INC
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/29/93
ELEVATION : 145,000 estimated DATE COMPLETED : 04/29/93
™ E E
P & 0}
81 |a|E AR E
Es 5185 CLASSIFICATION COLOR 2 O| m 2 g COMMENTS
1HHE E153 "8
<2} [=] g o )] g m S}
"] 80 |Silt with sand, ML DARK BROWN NA | NST 3 OVA 0.0 |Topsoil
wel1 =S 6
- astic s1lt with sand, MH {ORANGE & BROWN |NA | DRY OVA 0.0
1632 o=
%243
1144
Y015 = 100 [FTaETE ST WiEh Sand, W |ORANGE & BROWN |WA |DRY| 5 JovA 0.0 |15-17/downgrade to Level
13eds |- 12
13847 =
137 4+ 8
136 49
135 110 ToorTy graded sand, SP TAN AND ORANGE NA [WST| 4 [oVA 0.0 |slough (gpproximately 2v)
]1 in top of Spoon
134 4 11 i
133412
132 4 13
131 4 14
130 +15 PoorTy graded sand, SP|DK REDDISH BROW{NA | MST 2 OVA 0.0
129 + 16 STty sand, SH TAN & ORANGE  |NA |msT| * lova 0.0
128 4 17
127 { 18
126 4 19
125 + 20 95 [STlty sand, SH ORANGE & LT GRY|NA |MST| 4 prange - fzne sand
4 t. grey clay
6 varved clay
06/16/93 Page: 1 of 2
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Borehole Log ROY F. WESTON, Inc.
CLIENT : U.S. BEPA TOTAL DEPTH : 37.00
SITE NAME : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REAC
WELLID : B-06 DRILLING COMPANY : ATRC ASSOCIATES, INC
NORTHING : 0.0000 estimated DRILLING RIG : MOBILE DRILL B-57
EASTING : 0.0000 estimated DATE STARTED : 04/29/93
ELEVATION : 145.000 estimated DATE COMPLETED : 04/29/93

>

2 : E[ B¢

Sl (4|8 AFTHEY

>} 519 CLASSIFICATION COLOR ] é O M COMMENTS
G5B THEN

S8 8|« 518|Rh (]

— Silty sand, SN ORANGE & LT GRY|NA | MST prange - 223 sand

124 + 21 varved clay

123422 ©

122423

121 4 2

120725 Y 100 [STTEy sand, W |ORANGE & LT GRY|NA |NsT| 17 slough s?pgsgaj‘metely 3y

r 1 .

11912 = STty sand, SH | wET| 12 lova 0.0

18 {27

17428

16429

115 +30 100 [SiTty sand, SR | ORANGE NA | WET 2

&4

114 T 3 Yat clay, CH LT. ORANGE & GR|NA | WET 4 som n;g;;es with grey
13 432

12433

11434

110 335 ¥t clay, TR DARK GREY NA | MST % OVA 0.0 [BEDDING THICKNESS FULL
109 1 36

108 4 37 .
107 138

106 1+ 39

105 4 40

06/16/93 Page: 2 of 2
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Borehole Log ROY F. WESTON, Inc.
CLIENT : U.S. BPA TOTAL DEPTH : 32.00
SITE NAME : SMWT 5670 LOGGER : C. MCCUSKER, RFW/RRAC
MELLID : B-07 DRILLING COMPANY : ATEC ASSOCIATRS, INC.
NORTHING : 0.0000 estimated DRILLING RIG : ATV
EASTING : 0.0000 estimated DATE STARTED : 04/30/93
ELEVATION : 143.000 estimated DATE COMPLETED : 04/30/93
>
. 7 AT
&l 2| AFIEEY L
& 218 CLASSIFICATION COLOR 2 O = g COMMENTS
1HE AE
] fa] g oo w g om =
= 62 |Silty sand, SM DARK BROWN NA | MST ; OVA 0.0 ;gggg:“l:-t 'r_' an'i‘gmnattter

1 _:".—_ Sandy 8111,1[ TAN & LIGHT GREjNA | MST 6 OVA 0.0
1%2t1 =
w+t2 =
%o T3
139 T4

-
13875 "] 100 [Sandy elastic sTTt, MW |TAN,LT.RD,LT GR|NA |MST § ova 0.0 Some slough & topsoilt

. rpaliy 1
13716 =
13617
13518
134 179
133 T10 100 [Poorly graded sand, SP ORANGE NA | MST 2
06/17/93 Page: 1 of 4
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Borehole Log ROY F. WESTON, Inc.

CLIENT : U.S. EPA TOTAL DEPTH : 32.00
SITE HAME : SMWT 5670 LOGGER + C. MCCUSKER, RFW/RBAC
WELLID : B-07 ORILLING COMPANY : ATEC ASSOCIATES, INC.
NORTHING : 0.0000 estimated DRILLING R1G : ATV
EASTING : 0.0000 estimated DATE STARTED : 04/30/93
ELEVATION : 143.000 estimated DATE COMPLETED : 04/30/93
> E E
= o <]
g 3 AEIER L
5] 8 CLASSIFICATION COLOR g (%) a COMMENTS
g E & R =l M E
= S ()]
[ 2] g =
M fu] - 5] m [ ]
poorly graded sand, SP ORANGE NA | MST
'Poorly graded sand, SP |ORANGE & LY. GR{NA |MST Mottled orange & light
132 T 11 grey
131112
130 T 13
129 T 14
128115 —
~d 95 l;?ﬂ'rysgfgudea sand wWith ORANGE NA | NST 120 OVA 0.0
T 1;91 Ty gt sand with WHITE NA | NST 4 OVA 0.0
F= Pof'W‘sgfgWW— FLESH & LT GREY|NA |MST OVA 0.0
127116 = silt, sf-
Fat clay, CH LY. GREY NA | MsT OVA 0.0
126 T 17
125 718
126 T 19
123120 95 [Silty sand, SN RUST & ORANGE |[MA | WET 15 OVA 0.0
10
i
06/17/93 Page: 2 of 4
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Borehole Log ROY F. WESTON, Inc.

CLIENT : U.S. EBPA TOTAL DEPTH : 32.00
SITE NAME : SMWT 5670 LOGGER : C. MCCUSKER, RPW/REAC
WELL ID : B-07 ORILLING COMPANY : ATEC ASSOCIATES, INC.
NORTHING : 0.0000 estimated DRILLING RIG : ATV
EASTING : 0.0000 estimated DATE STARTED : 04/30/93
ELEVATION : 143.000 estimated DATE COMPLETED : 04/30/93
>
1B 1t
- Q [
] 518 CLASSIFICATION COLOR E Vi kDb COMMENTS
S E E g nlx] & &
g & Elal§l "¢
<] a g -”» (7] g m -4
T [Silty sand, SM RUST & ORANGE |NA |WET|  |OVA 0.0
122 T 21
sﬁ‘ftt'ggaggg sand With WHITE & TAN NA | WET OVA 0.0
121 T 22
120 T 23
19 + 24
T
118125 oorly graded sand, SP ORANGE NA |MET g OVA 10.0
1742 at clay, CH ORANGE & LT. GR{NA |NST OVA 10.0 eggv gwt;!g{ogyprey
196 T 27
115128
116 1 29
113 130 100 [Fat clay, CH DARK GREY NA [ MST 5 OVA 0.0
06/17/93 Page: 3 of 4
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Borehole Log

ROY F. WESTON, Inc.

CLIENT : D.S. EPA

SITE NAE : SMWT 5670

WELLID : B-07

NORTHING : 0.0000 estimated
EASTING : 0.0000 estimated
ELEVATIOR : 143.000 estimated

TOTAL DEPTH

LOGGER

DRILLING COMPANY

DRILLING RIG
DATE STARTED

DATE COMPLETED

o es as ee &

32.00
C. MCCUSKER, RFW/REAC

ATRC ASSOCIATRS, INC.

ATV
04/30/93
04/30/93

CLASSIFICATION

% RECOVERY

MATERIAL

ELEVATION
DEPTH

COLOR

STRENGTH

MOISTURE

2
H
g COMMENTS

BLOW COUNT

Fat clay, CH

112 T3t

111132

110133

109 1 34

108 T35

107 T 36

106 137

105 T38

104 T3¢9

103 140

DARK GREY

NA

MST

06/17/93

Page: 4 of 4
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Borehole Log ROY F. WESTON, Inc.
CLIENT : U.S. BPA TOTAL DEPTH : 27.00
SITE NAME : SMWT-5670 LOGGER : CHARLBS MCCUSKER, RPW/REAC
VELL ID : B-08 DRILLING COMPANY : ATEC ASSOCIATES, INC
NORTHING : 0.0000 estimated DRILLING RIG : ATV
EASTING ": 0.0000 estimated DATE STARTED : 04/30/93
ELEVATION : 142.000 estimated DATE COMPLETED : 04/30/93
by
2 2 B[ Eg
S| |gd|& AEIER
> H | § | CLASSIFICATION COLOR | D Of = 2 g COMMENTS
JHE e
m| A § ™ 0 8 [ -
-—: 80 |Sandy silt, ML DARK BROWN NA | MST OVA 0.0 ;gggg:‘% - organic matter
widq po Toorly graded sand, SP LT. BROWN NA {musT| 3 |ovA 0.0
Poorly graded sand, SP TAN NA | mST OVA 0.0
140 42
139 +3
13844
13745 .
R 100 [Clayey sand, SC ORANGE & LT.GRY|NA | MST g OVA 0.0
136 + 6 g
13547
134 4+ 8
13349
132110 = 100 [SiTEy sard, S ORANGE & LT GRY (WA |MsT| 5
131 111 == é
130412 ==
129 4 13
128 4+ 14
127115 70 [Poprly R sand Wi1th TAN NA | MST| 4 jOVA 0.0 Some slough
= iﬁ%“m——“—“: Y sand, ORANGE NA | MST ﬁ oVA 0.0
126 + 16
 —
125 4+ 17
124 4+ 18
123419
122 1+ 20 ORANGE NA | WET \302&6
100 ‘??{}ysafgﬁed sand with A é 0\&?
: 10

06/17/93
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Borehole Log

ROY F. WESTON, Inc.

CLIENT

SITE NANE

WELL
NORTH

1
N

EASTING

ELEVATION

U.S. BPA
SMWT-5670
B-08
0.0000 estimated
0.0000 estimated
142.000 estimated

TOTAL DEPTH

LOGGER

DRILLING COMPANY

DRILLING RIG
DATE STARTED

DATE COMPLETED

27.00
CHARLES MCCUSKER, RFW/RRAC
ATEC ASSOCIATES, INC

ATV

04/30/93

04/30/93

ELEVATION

DEPTH

MATERIAL

¥ RECOVERY

CLASSIFICATION

COLOR

STRENGTH

COMMENTS

FIELD

BLOW COUNT
INSTRUMENT
READING

121 ¢

120 + 22

119 4+

118 ¢+

174

116 +

115 ¢

114 +

1134

112 4

1M1 ¢+

31

110 + 32

109 +

107 +

106 +

105 +

3

35

36

37

104 + 38

103 +

102 +

3¢

40

:?flt'fy sgl_*&ded sand with

4 100

Poorly graded sand sith
sift, YsBSN

rat clay, CH

Fat clay, CH

ORANGE

ORANGE

ORANGE & LT.GRE
DARK GREY

NA

NA

NA
NA

®| MOISTURE

VET

MST
NST

OVA 0.0

g OVA 0.0 motgmvgrignmgthis

Ogangs & Ljont srey

AR302463
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Borehole Log ROY F. WESTON, Inc.

CLIENT : U.S. BPA TOTAL DEPTH : 32.00
SITE NAME : SMWT-5670 LOGGER : CHARLES MCCUSKER, RFW/REAC
WELL 1D : B-09 DRILLING COMPANY : ATEC ASSOCIATES, INC.
NORTHING : 0.0000 estimated DRILLING RIG : ATV
EASTING : 0.0000 estimated DATE STARTED : 05/03/93
ELEVATION : 141.000 estimated DATE COMPLETED : 05/03/93
5 g E q g2
AN Elg|8|ags
E E 8 CLASSIFICATION COLOR % O E g g COMMENTS
[
1 AHEI
[+ [=] 5 o 17 g m (=]
— 180 |{Silty sand, SM DARK BROWN NA {MST{ 1 |oVA 0.0 Togsoil - organic matter
: present.
STty sand, SH TAN NA | MST i OVA 0.0
140 41 ,
13942
13843
13744
13645 .
—— -] 100 {Sandy s1(t, WL LT. BROWN NA | MST % OVA 0.0 ggog’f' slough in top of
135 4 6 [ETastic si1{t with sand, MH |LT. BROWN NA | MST! 13 lOVA 0.0
ean clay with sand, CL ORANGE & LT.GRY{NA |DRY OVA 0.0
13447
13348
13249
131190 f——1 100 [sandy eTastic &TTE, HF|LT. ORANGE NA | MST ig OVA 0.0 |4 of slough in top of
130 4 11 == 57Tty sand, S ORANGE & LT.GRE|NA |MST{ 17 |ovA 0.0  |varved clay
Silty send, SN WHITE NA | MST OVA 0.0
's‘rfLsEri“sr‘——: Yy " LT. ORANGE NA | MST OVA 0.0
129 £ 12
128 4 13
127 4 1%
126115 =490 [5TTEy sorg, LT. ORANGE NA |msT| 4 [ova 0.0  |Some slough
125 11e Low corly graded sand, SP LT. TAN NA | MST OVA 0.0
-+ i .
s Silty sand, SN ORANGE & LT.GRE{NA | MST OVA 0.0 ggg%gg *Atg&l)ggy
126 417
123 4 18
122419
121+ 20 70 [5iTty sand, SH |ORANGE & LT GRY|NA |MsT 54 OVA 0.0
1
06/16/93 Page: 1 of 2
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Borehole Log

ROY F. WESTON, Inc.

CLIENT
SITE MAME
WELL ID
NORTHING
EASTING
ELEVATION

U.S. BPA
SMWT-5670

B-09

0.0000 estimated
0.0000 estimated
141.000 estimated

TOTAL DEPTH

LOGGER

DRILLING COMPANY

DRILLING RIG
DATE STARTED

DATE COMPLETED

32.00

CHARLES MCCUSKER, RFW/REAC
ATEC ASSOCIATES, INC.

ATV

05/03/93

05/03/93

ELEVATION
DEPTH

CLASSIFICATION

% RECOVERY

COLOR

MOISTURE

BLOW COUNT

2
[
g COMMENTS

Silty sand, SM

{| MATERIAL

120 4+ 21

oorly graded sand, SP

119+ 22

118 + 23

17 4 24

116 + 25

115 4 26

114 4 27

113 128

112 1+ 29

111 430

100 [Fet clay, CR

110 + 31

100 {Fat clay, CH

109 + 32

at clay, LR

108 4 33

107 4+ 34

106 + 35

105 4 36

104 4 37

103 4 38

102 4 39

101 4 40

ORANGE & LT GRY
DK. RED BRN RST

ORANGE & LT GRY

ORANGE & LT GRY

DRK GREY

$| STRENGTH

NA

NA

NA

NST

MSY

MST

MST

g OVA 0.0 Varved clay

é OVA 0.0

OvA 0.0 Fow olfao r*iceddigte’r'al
Eg?én root?), m?dme o}

AR3024P
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Well Completion Summary ROY F. WESTON, Inc.

CLIENT U.S. EPA DRILLING FIRM ATEC ASSOCIATES, INC
SITE NAME SOUTHERN MARYLAND WT INSPECTOR CHARLES MCCUSKER

WELL ID ERT - 1 WATER LEVELS

START DATE 05/03/93 16.82 FT (TOC) ON 05/05/93
COMPLETION DATE 05/04/93

DEPTH  |ELEYV. DRILLING SUMMARY
Protective Casi 1.83/TC | 142.83 Driller BILL KREINER
Drilling Fluid NONE
Fm_\qch 0.00{GS | 141.00, Well Type SINGLE CASED SCREENED
WELL DESIGN CONSTRUCTION

Casing #1 Diameter: 2.00 inch Interval: 0.00 to  10.71 fi.
Type :

Stick Up Inner Casing: 1.83 ft.  Protective Casing: 2.1 ft.

Casing Grout: PORTLAND CEMENT Interval:  0.06 to  4.50 f.
Seal Type: BENTONITE CHIPS Interval:  4.50 to  6.90 fi.
Sand Pack Type : ¥2 SAND Interval:  6.90 to  32.00 fi.
Grain Size :  UNIFORM Median Diameter:
Screen Diameter: 2.00 Interval:  10.71 to  30.71 fi.
Type : PVC Slots:  0.010 inches

4.50/ BN | 136.50

Silt Trap Interval: 0.00 to  0.00 fi.

10,0,0-070. 0.0.670 01076 070:9.9 00 07070 8 070744 8070 00 00 870 019 0 080 069 079 669 08 6680806869000 00Es 87000 8

Backfill Type :  NONE Interval: 0.00 to  0.00 fi.
q  6.90|SP | 134.10
L S WELL DEVELOPMENT
' ; Date  05/04/93
8 10.71{SC| 130.29{ Method WATERRA PUMP
X : Yield Purged Volume
COMMENTS
_ : i TC = Top of Casing  SP = Top Sand Pack = Grout
o s 30.71BS | 110.29| 65 = Ground Surface SC = Top Screen B - Sea!
s 3 BN = Top Seal BS = Bottom Screen ¥ = sand Pack
: 5 EE 10 = Total Depth 22008888 = Formation
o mEa e 32.00|7D | 109.00
R Additional Comments:
:.' 3 3 Elevations are estimated (not surveyed)
NOTE: Well Diagram not to Scale Elevations are feet above mean seq level

06/17/93
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ROY F. WESTON, Inc.

Well Completion Summary
CLIENT U.S. EPA DRILLING FIRM ATEC ASSOCIATES, INC
SITE NAME SOUTHERN MARYLAND WT INSPECTOR CHARLES MCCUSKER
WELL ID ERT - 2 WATER LEVELS
START DATE 04/29/93 20.66 FT (TOC) ON 05/05/93
COMPLETION DATE  05/04/93
DEPTJ ELEV. DRILLING SUMMARY
1.81|TC | 146.81  Driller BILL KREINER
Drilling Fluid NONE
0.00{GS | 145.00f Well Type SINGLE CASED SCREENED
WELL DESIGN CONSTRUCTION
Casing #1 Diameter: 2.00 inch Interval: 0.00 to 13.38 fi.
Type :
é Stick Up Inner Casing: 1.81 ft.  Protective Casing: 1.9 ft.
ﬂ Casing Grout:  PORTLAND CEMENT Interval:  0.00 to  8.33 ft.
Seal Type: BENTONITE CHIPS Interval:  8.33 to  11.00 fi.
Sand Pack Type : #2 SAND Interval: 11.00 to  37.00 ft.
Grain Size:  UNIFORM Median Diameter:
Screen Diameter: 2.00 Interval:  13.38 to  28.38 fi.
Type : pVC Slots:  0.010 inches
8.33| BN| 136.67]
Silt Trap Interval: 0.00 to  0.00 ft.
Backfill Type :  #2 sad Interval: 37.00 to 28.50 fi.
: 11.00{SP | 134.00
g WELL DEVELOPMENT
25 : Date  05/04/93
25 % 13.38|SC | 131.620 Method WATERRA PUMP
5 i Yield Purged Volume
: COMMENTS
55 2 TC = Top of Casing  SP = Top Sand Pack = Grout
X EE EE 28.38| BS | 116.62] GS = Ground Surface SC = Top Screen EEE - Seal
EEE s BN = Top Seal BS = Bottom Screen SR = sand Pack
: Ei - 0 = Total Depth 00898 = Formation
R %4 37.00|TD| 108.00
. 3 Additional Comments:
WELL PERMIT NO: SM-88-2469
SERRE ELEVATIONS ARE ESTIMATED (NOT SURVEYED) '

NOTE: Well Diagram not to Scale

Elevations are feet above mean sea level

06/17/93
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APPENDIX B
Report of Geoprobe Investigation

Southern Maryland Woodtreating Site

Hollywood, MD

February 4, 1994
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MANAGERS

DATE:
TO:
Through:
FROM:

Subject:

Per your .request, the Status Report for the Southern Maryland Woodtreating Site, dated October 16, 1992,

Roy F. Weston, Inc. .
GSA Raritan Depot
Building 209 Annex (Bay F)
® 2890 Woodbridge Avenue
Edison, New Jersey 08837-3679

TANTS
DESIGNERSICONSIL 908-321-4200 * Fax 908-494-4021

February 28, 1994

Harry Allen, U.S. EPA/JERT Work Assignment Manager

Gary Buchanan, REAC Section Chie(\/r
Dan Crouse, REAC Task Leader /&n Gorene

SITE SAMPLING AND TREATABILITY STUDIES, SOUTHERN -MARYLAND
WOODTREATING SITE, HOLLYWOOD, MARYLAND WA # 5-670 - REVISED

.STATUS REPORT

has been revised to incorporate validated data. The text of the report has not changed, but the Tables have
been updated to include the validated data.

Copy: Central File WA # 5-670 (w/ attachments)

W. Scott Butterfield (w/o attachments)

SR101692.RV1
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REAC PROJECT

GSA RARITAN DEPOT
2890 WOODBRIDGE AVENUE
BLDG. 209 ANNEX
EDISON, NJ 08837-3679

MANAGERS DESIGNERS/CONSULTANTS
DATE: October 16, 1992
TO: Harry Allen, U.S. EPA/ERT Work Assignment Manager
/!
THRU: Gary Buchanan, REAC Section Chief/at”
FROM: Mary Lee, REAC Task Leader ‘-(_,;,;'_T C/% g e
SUBJECT: SOUTHERN MARYLAND WOODTREATING - B

WORK ASSIGNMENT #3-670 - STATUS REPORT

BACKGROUND

The Southern Maryland Wood-Treating (SMWT) site is located in Hollywood, Saint Marys County, Maryland
(Figure 1). The site is comprised of approximately 25 acres in the northwestern portion of a 96-acre property
and is surrounded by residential and agricultural areas. Wood treatment operations were conducted on
approximately four acres of the site (Figure 2).

The facility was owned and operated by Southern Maryland Woodtreating Company from 1965 to 1978 as a
pressure treating facility for wood preservation. Creosote and pentachlorophenol (PCP) were used as wood
preservatives at the facility. Wastes that were generated on the site included retort and cylinder sludges,
process wastes, and material spillage. Six unlined lagoons were previously used for disposal of wastes. As a
result of this practice, other areas including soils, groundwater, and sediments and surface water in an on-site
freshwater pond became contaminated. The contaminants include volatile organic compounds (VOCs),
polynuclear aromatic hydrocarbons (PAHS), and other base, neutral, and acid extractable (BNA) compounds.

In an initial cleanup conducted by the Potentially Responsible Party (PRP) in 1982, the liquids from the
lagoons were spray irrigated into the woods. The sludge from the six lagoons were excavated, mixed with wood
chips and composted sewage sludge, and spread in a land treatment area on the southeastern section of the
property. The areas excavated were backfilled and graded. These remedial actions were not successful and
resulted in an increase of contaminated areas on the site. The freshwater pond was partially excavated in 1986
by the United States Environmental Protection Agency (U.S. EPA) as part of a removal action, and the
sediments stockpiled under an impermeable liner.

A containment wall was constructed to enclose the highly contaminated areas which were delineated during
the Remedial Investigation/Feasibility Study (RI/FS) report prepared by U.S. EPA in 1988. The areas of
concern included the pond area, the excavated lagoon areas, and portions of the process and spray irrigation
areas. The containment wall is constructed of sheet piles and extends into the clay layer that underlies the
site. The purpose of the wall was to prevent further migration of the groundwater contaminant plume,
contained within the wall, and to allow this area of the site to be dewatered so that the contaminated soils
could be excavated for possible thermal treatment. The construction of the containment wall was overseen
by the U.S. Army Corps of Engineers.

g@%&lhlﬂ



In August 1992, the U.S. EPA Environmental Response Team (ERT) tasked the Response Engineering and
Analytical Contract (REAC) contractor to conduct the following tasks:

o Determine the extent of contamination.

0 Determine the hydrogeology of the site by continuous coring with the Geoprobe.

0 Build four compost piles, two with a 20% amendment addition and nutrients added to the
soil and two with no amendments.

o Construct six land treatment cells using the contaminated soil and the compost sewage sludge

found in the land treatment area.
OBSERVATIONS AND ACTIVITIES

Field work at the SMWT site commenced on August 31,1992, when the initial site walkthrough was conducted
and continued through the week of September 7, 1992. The site walkthrough determined the locations for
the compost piles, the land treatment cells, and the Geoprobe locations. ERT/REAC determined that the
compost piles would be constructed beneath the pole bam located within the sheetpiled containment area, and
the land treatment cells would be constructed in-situ in the land treatment area. The Geoprobe sampling
locations were along both sides of the containment wall (Figure 2). All soil and water samples were analyzed
for pentachlorophenol (PCP) and creosote at the REAC high hazard laboratory in Brunswick, Georgia.

During the week of August 31, 1992, equipment and material required for the construction of the compost
piles were ordered and delivered. Steel sheds were constructed to house the monitoring equipment and the
water pump. The monitoring and watering system was set up to monitor the temperatures of the piles and
to water the piles, respectively (Figure 3). The compost piles are monitored with two thermocouples and a
soil moisture block in each pile, and the watering system is set on a timer to turn on for approximately five
minutes each day.

Soil and water samples were collected from locations sampled with the Geoprobe. The locations were located
on each side of the south side of the containment wall. The purpose of these sample locations is to determine
whether the containment wall prevented the migration of the groundwater contaminant plume within the wall.
(See Table 1 for results).

Two test pits were excavated to determine the depth of contamination in the land treatment area. Samples
were taken at several depths. Visual inspection of the stratigraphy of one test pit indicated approximately 1.5
feet of sandy loam, 6 to 8 inches of compost sludge, and 6 to 8 inches of contaminated soil. The soil at
approximately the 2 to 7 feet depth appeared to be a light brown silty sand, at 7 to 11 feet was a mottled

clayed silt, at 11 to 12 feet was a light brown/yellow sand, at 12 feet was a cemented iron sand, at 15 feet was
an orange yellow silty sand, and at 17.5 feet was a tan/white sand. (See Table 2 for results). As a result, six
land treatment cells were constructed by excavating approximately 2 to 2.5 feet to the contaminated soil;
mixing the soil with the compost sludge and loamy sand; and backfilling into the six cells. A geomembrane

fabric was laid down in the cells prior to backfilling to differentiate between the soil being tested and the soil
beneath the excavated material.

The six land treatment cells consisted of two control piles, with and without slow release nitrogen tablets
(fertilizer); two aerated piles, with and without fertilizer; and two tilled piles, with and without fertilizer. The
control piles and the aerated piles will not be turned during the 60-day study period. Samples have been
collected on a 10-day period; however, after the 20th day sampling period was conducted, ERT decided that
it would not be necessary to sample as frequently as every 10 days and that a 20-day sampling period would
be sufficient. Soil samples are being analyzed for PCP, creosote, and nutrients. (See Table 3 and Table 4 for
results of the day O and day 10 sampling events, respectively). The nutrient samples are being analyzed by
Ross Analytical in Strongsville, Ohio. The nutrients consist of total Kjeldahl nitrogen, ammonia, nitrates, and
organic and total phosphates.
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The four compost piles were constructed under the pole barn area. Contaminated soil from the land treatment
area was excavated and mixed with hay and cow manure to construct the piles. The piles consisted of two
control piles, with and without fertilizer; and two piles amended with 20% manure and hay. One amended
pile will be turned every 20 days and one pile is passively aerated. All piles with the exception of the aerated
piles will be turned every 20 days. Samples were taken at day O and day 10. (See Table 5 and Table 6,
respectively, for the results.) :

EUTURE ACTIVITIES

The temperatures of the compost will be monitored daily by calling up the modem on site from REAC, and
the watering system will continue to be operational until the end of the study which is estimated to be the end
of 1992. The compost piles and the land treatment cells will be turned every 20 days, and samples for PCP,
creosote, and nutrient analysis will also be collected. In late October, the water/oil interface probe will be used
to determine whether a dense non-aqueous phase liquid exists in the monitoring wells within the containment
area.
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SITE MAP WITH MONITORING
WELLS AND GEOPROBE LOCATIONS
OUTHERN MARYLAND WOOD TREATIN
HOLLYWOOD, MARYLAND
SEPTEMBER, 1992

( IN ¥EET )
1 tnch = 200 ft.

US EPA ENVIRONMENTAL RESPONSE TEAM
RESPINSE ENGINCERING AND ANALYTICAL CONTRACT
VL8 03347-033-001-4670 ~01




o667 .mm.mmmsm&&mmml?dﬂs , ﬁ“ﬁ%&ﬁs von
JN "dOOMATIOH WVAL ISNOJSTH TVINIWNOWIANA Vdd Sn
ILIS HNILVAHL Q00N ANVIAGV NUFHLNOS
NHLSAS YHLNAdNO0D
€ ddNNid

SQ38 NOILYIG3N3yoi8

S3ATVA
SdAnd QIONII0S

_.IT@Iq"ﬁ. ST1dNODONYIHL

$380ud JUNLSION mu

Alddns
Y3LVM

N

Qdvod T0MLNOJ SS300¥d
GNV NOLLISINOY VIVQ

<
. YVMLIOS TONINOD SS3IV0¥d
rN ‘NOSIG3 2oV ; : ANV NOLLISINDY Yiva Y9IWo

NOLLVOINAWNOD 310W3d NOILVOINNWINOD 3LOWNTY

Q (310W3y) FyymL40S (1SOH) ¥vML40S

WHLSAS TOYLNOD SSHOOYd ANV
NOILISINDY VIVAd qasvd J41ndW0D




Client ID A17018 | - A17017

Extract Dil. Factor 1.0 1.0

%Solid 44.0 85.0

| LOCATIO GP~1.(20°)
COMPOUND NAME Conc. Conc.

mg/Kg MDL mg/Kg MDL

Naphthalene ND 11.0 ND 57
Acenaphthene ND 11.0 ND 57
Fluorene ND 11.0 ND 5.7
Phenanthrene ND 11.0 ND 5.7
Anthracene ND 11.0 ND 5.7
Carbazole ND 11.0 ND 5.7
Fluoranthene ND 11.0 ND 5.7
Pyrene ND 11.0 ND 57
Benzo(a)anthracene ND 11.0 ND 57
Chrysene ND 11.0 ND 5.7
Benzo(b){luoranthene ND 11.0 ND 57
Benzo(k)fluoranthene ND 11.0 ND 57
Benzo(a)pyrene ND 11.0 ND 5.7
TOTAL l ND | | ND |

l Pentachlorophenol l ND ] 11.0 I ND l

57]

ND -- The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
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Client ID
Extract Dil. Factor
%Solid

A17019

1.0

86.0

Al17021

1.0

73.0

A17022
10.0
85.0

Al17020
1.0
84.0

~167) GP-3 (100-12%) |
COMPOUND NAME Conc. Conc. Conc. Conc.
mg/Kg MDL mg/Kg MDL mg/K MDL mg/Kg MDL,

Naphthalene 1500.0 57| 350 6.6| 8600.0 570 2217 57
Acenaphthene 600.0 57| 210 6.6| 3300.0 57.0 ND 5.7
Fluorene 390.0 57| 13.0 6.6! 2300.0 57.0 ND 59
Phenanthrene 1200.0 571 430 6.6| 6600.0 57.0 ND 57
Anthracene 130.0 5.9 467 6.6 580.0 57.0 ND 5.7
Carbazole 42.0 5.7 ND 6.6 350.0 57.0 ND 5.7
Fluoranthene 590.0 571 200 6.6| 3200.0 57.0 ND 5.7
Pyrene 400.0 57| 140 6.6 | 2300.0 57.0 ND 59
Benzo(a)anthracene 110.0 hNj 3317 6.6 5200 57.0 ND 5.7
Chrysene 83.0 5.7 2817 6.6 400.0 57.0 ND 57
Benzo(b)fluoranthene 38.0 57 ND 6.6 170.0 57.0 ND 5.7
Benzo(k)fluoranthene 41.0 5.7 ND 6.6 190.0 57.0 ND 5.7
Benzo(a)pyrene 39.0 5.7 ND 6.6 180.0 57.0 ND 5.7
'TOTAL 286900,

Pentachlorophenol

|

10.0

6.6

5907 |

57.0]

ND — The compound was analyzed for but not detected at or below the detection limit.

J — Denotes that the result is less than the lowest linear standard and is estimated.
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Client ID A17015 A17014 A17013

Extract Dil. Factor 10 1.0 10

%Solid 84.0 79.0 75.0

| L 6(2.5°=4.57) ]
COMPOUND NAME Conc. ' Conc. Conc.

mg/Kg MDL mg/Kg MDL mg/Kg MDL

Naphthalene ND 5.7 477 6.2 ND 6.4
Acenaphthene ND 59 ND 6.2 ND 6.4
Fluorene ND 57 ND 6.2 ND 6.4
Phenanthrene ND 5.7 ND 6.2 ND 6.4
Anthracene ND 57 ND 6.2 ND 6.4
Carbazole ND 57 ND 6.2 ND 64
Fluoranthene ND 57 ND 6.2 ND 6.4
Pyrene ND 5.7 ND 6.2 ND 6.4
Benzo(a)anthracene ND 57 ND 6.2 ND 6.4
Chrysene ND 5.7 ND : 6.2 ND 6.4
Benzo(b)fluoranthene ND 5.7 ND 6.2 ND 6.4
Benzo(k)fluoranthene ND 57 ND 6.2 ND 6.4
Benzo(a)pyrene ND 57 ND 6.2 ND 6.4
TOTAL l ND [ | a7 | | nNp |

ﬁ’entachlorophenol I ND ] 5.7 { ND l 6.2 l ND | 6.ﬂ

ND — The compound was analyzed {for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
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Client ID A17016 A17003 A17001 A17002
Extract Dil. Factor 1.0 1.0 1.0 1.0
%Solid 83.0 80.0 82.0 88.0
[Lox C1 048 —%68)
COMPOUND NAME | Conc. Conc. Conc. Conc.
mg/Kg MDL mg/Kg MDL mg/Kg MDL mg/Kg MDL
Naphthalene ND 58/ ND 61| ND 59| ND 55
Acenaphthene ND 58 ND 6.1 ND 59 ND 5.5
Fluorene ND 58 ND 6.1 ND 59 ND 5.5
. Phenanthrene ND 58 ND 6.1 ND 59 ND 55
Anthracene ND 58 ND 6.1 ND 59 ND 55
Carbazole ND 58 ND 6.1 ND 59 ND 5.5
Fluoranthene ND 58 ND 61, . ND 59 ND 55
Pyrene ND 5.8 ND 6.1 ND 5.9 ND 5.5
Benzo(a)anthracene ND 58 ND 6.1 ND 59 ND 5.5
Chrysene ND 5.8 ND 6.1 ND 59 ND 55
Benzo(b)fluoranthene ND 5.8 ND 6.1 ND 5.9 ND 5.5
Benzo(k)fluoranthene ND 58 ND 6.1 ND 59 ND 5.5
Benzo(a)pyrene ND 58 ND 6.1 ND 59 ND 5.5
TOTAL | ND [ | ND | | ND | ~p
Pentachlorophenol | ND | 58/ ND | 61/ ND 59| ND 55

ND - The compound was analyzed for but not detected at or below the detection limit.

J — Denotes that the result is less than the lowest linear standard and is estimated.
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Client ID A17006 A17007 A17008 A17009 o

Extract Dil. Factor ~ 10.0 10.0 1.0 1.0 -
%Solid 87.0 88.0 93.0 92.0 - -
COMPOUND NAMHE Conc. Conc. Conc. Conc.
mg/Kg MDL mg/Kg MDL mg/Kg MDL mg/Kg MDL ,

Naphthalene 890.0 5701 11000 55.0 ND 52 ND 52
Acenaphthene 2100.0 57.0| 1600.0 55.0 ND 5.2 ND 52
Fluorene 2300.0 57.0| 1800.0 550 ND 5.2 ND 52

. Phenanthrene 6200.0 570| 41000 55.0 ND 52 ND S2
Anthracene 4800.0 57.0| 3900.0 55.0 ND 52 ND 5.2
Carbazole 1400.0 57.0( 1700.0 55.0 ND 5.2 ND 5.2
Fluoranthene 2500.0 57.0{ 20000 550 ND 52 ND 52
Pyrene 1700.0 570 14000 55.0 ND 52 ND 5.2
Benzo(a)anthracene 400.0 57.0 320.0 550 ND 52 ND 52
Chrysene 420.0 570| 3500 550 ND 52 ND 52
Benzo(b)fluoranthene 130.0 57.0 110.0 55.0 ND 52 ND 52
Benzo(k)fluoranthene 140.0 57.0 110.0 35.0 ND 52 ND 52
Benzo(a)pyrene 120.0 570 92.0 550 ND 52 ND 52
TOTAL | 231000 | | 185820 | i ND | l ND | o
[Pentachlorophenol | 1700 | 570] 1300 | 550] _ND | 52| ND | 52|

ND — The compound was analyzed for but not detected at or below the detection limit.
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Client ID A09574 A09575

Extract Dil. Factor 1.0 1.0

Z%Solid 90.0 93.0

| LOCATION L A W
COMPOUND NAME Conc. Conc.

mg/Kg MDL mg/Kg MDL

Naphthalene ND 54 ND 54|
Acenaphthene ND 54 ND 54
Fluorene ND 54 ND 54
Phenanthrene ND 54 ND 54
Anthracene ND 54 ND 54
Carbazole ND 54 ND 54
Fluoranthene ND 54 ND 54
Pyrene ND 5.4 ND 54
Benzo(a)anthracene ND 54 ND 54
Chrysene ND 54 ND 54
Benzo(b)fluoranthene ND 54 ND 54
Benzo(k)fluoranthene ND 54 ND 54
Benzo(a)pyrene ND 54 ND 54
TOTAL | ND | | ND

I Pentachlorophenol l ND l 54 | ND 54

ND — The compound was analyzed for but not detected at or below the detection limit.
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Client ID Al17041 Al17042 A17043

Extract Dil. Factor 1.0 1.0 10 -
%Solid 74.0 74.0 76.0

|[LOCATION ™ L LTCI-To o) 0. LTC3-To ... a
COMPOUND NAME Conc. Conc. Conc.

mg/Kg MDL mg/Kg MDL mg/Kg MDL

Naphthalene 110.0 6.6 200.0 6.6 130.0 6.5
Acenaphthene 73.0 6.6 140.0 6.6 66.0 6.5

Fluorene 67.0 6.6 130.0 6.6 79.0 6.5
Phenanthrene 190.0 6.6 340.0 6.6 210.0 6.5
Anthracene 120.0 6.6 240.0 6.6 280.0 6.5
Carbazole 41.0 6.6 78.0 6.6 110.0 6.5
Fluoranthene 80.0 6.6 160.0 6.6 74.0 6.5

Pyrene 54.0 6.6 100.0 6.6 48.0 6.5
Benzo(a)anthracene 13.0 6.6 25.0 6.6 12.0 6.5

Chrysene 17.0 6.6 31.0 6.6 15.0 6.5
Benzo(b)flyoranthene 5817 6.6 11.0 6.6 507 6.5
Benzo(k)fluoranthene 6317 6.6 12.0 6.6 571 6.5
Benzo(a)pyrene 517 6.6 9.8 6.6 4117 6.5

TOTAL | 71322 | | 14768 | | 10388 |
| Pentachlorophenol | 75 | 66| 18 | 66| 75 | 65]

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
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Client ID A17044 A17045 A17046

Extract Dil. Factor 1.0 1.0 1.0
%oSolid 80.0 77.0 77.0
L
COMPOUND NAME Conc. Conc. Conc.

mg/Kg MDL mg/Kg MDL mg/Kg MDL
Naphthalene . 830.0 6.1 160.0 6.3 180.0 6.2
Acenaphthene 480.0 6.1 120.0 6.3 120.0 6.2
Fluorene 470.0 6.1 120.0 6.3 120.0 6.2
Phenanthrene 1300.0 6.1 310.0 6.3 320.0 6.2
Anthracene 960.0 6.1 260.0 6.3 250.0 6.2
Carbazole 180.0 6.1 79.0 6.3 33.0 6.2
Fluoranthene 520.0 6.1 150.0 6.3 140.0 6.2
Pyrene 340.0 6.1 98.0 6.3 92.0 6.2
Benzo(a)anthracene 93.0 _ 6.1 24.0 6.3 220 6.2
Chrysene 110.0 6.1 28.0 6.3 28.0 6.2
Benzo(b)fluoranthene 41.0 6.1 10.0 63 9.7 6.2
Benzo(k)fluoranthene 45.0 6.1 10.0 6.3 10.0 6.2
Benzo(a)pyrene 39.0 6.1 8.6 6.3 8.8 6.2
TOTAL ' | 54080 | l 13776 | | 1383.5
| Pentachlorophenol I 660 | 6.1 170 | 63| 12.0 6.2

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
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‘Client ID Al17064 A17065 Al17066 ) T T
Extract Dil. Factor 1.0 1.0 1.0 ' e
% Solid 80.0 80.0 79.0 T

COMPOUND NAME| Conc. MDL Conc. MDL Conc. MDL |AVG. Conc;
mg/Kg mg/Kg mg/Kg mg/Kg
Naphthalene 38017 61.0 85.0 52| 6100 58.0 2443
Acenaphthene 2600 61.0| 1300 52| 3700 58.0 253.3
Fluorene 260.0 61.0| 1200 52| 4200 58.0 266.7
. Phenanthrene 670.0 61.0| 2900 52| 11000 58.0 686.7
Anthracene 680.0 61.0 250.0 52| 11000 58.0 676.7
Carbazole 150.0 61.0 74.0 52| 3800 58.0 2013
Fluoranthene 350.0 61.0] 1900 52| 4000 58.0 3133
Pyrene 240.0 61.0| 1100 52| 2400 58.0 196.7
Benzo(a)anthracene 63.0 61.0 29.0 52 72.0 58.0 547
Chrysene 81.0 61.0 32.0 52| 1400 58.0 84.3
Benzo(b)fluoranthene 27017 61.0 12.0 52 280 J 58.0 22.3
Benzo(k)fluoranthene 300 J 61.0 13.0 52 3007 58.0 243
Benzo(a)pyrene 290 * 6.1 % 12.0 52 2707 58.0 22.7
TOTAL | 28780 | | 13470 | | 49170 | | 30473]
| Pentachlorophenol | 21.0 * | 611 19 | 52|  220* | 581 17.1]

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
* _— Denotes that these values were taken from a different dilution.
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Client ID
Extract Dil. Factor
% Solid

A17067
1.0
820

A17068
10
85.0

A17069
1.0
82.0

COMPOUND NAME| Conc. MDL Conc. MDL Conc. MDL AVG. Conc,
mg/Kg mg/Kg mg/Kg mg/Kg
Naphthalene 240 5.7 13.0 55 100.0 5.6 45.7
Acenaphthene 270.0 57| 2500 55| 2300 5.6 250.0
Fluorene 290.0 571 2300 55| 2200 5.6 246.7
Phenanthrene 570.0 * 57.0% 6500 * 5504 4800 * 56.0 % 566.7
Anthracene 450.0 * 570% 7300 * 55.0% 3500 5.6 510.0
Carbazole 93.0 5.7 100.0 55 120.0 5.6 104.3
Fluoranthene 2100 5.7 5000 * 550% 2900 5.6 3333
Pyrene 120.0 5.7 190.0 55 170.0 5.6 160.0
Benzo(a)anthracene 57.0 57 86.0 5.5 48.0 5.6 63.7
Chrysene 62.0 5.7 100.0 5.5 60.0 5.6 74.0
Benzo(b)fluoranthene 21.0 59 37.0 55 20.0 5.6 26.0
Benzo(k)fluoranthene 22.0 57 39.0 55 21.0 5.6 273
Benzo(a)pyrene 20.0 57 35.0 535 19.0 5.6 247
TOTAL | 22000 | | 29600 | | 21280 | l 24323
Pentachlorophenol | 33.0 ‘ 57 | 40.0 ] 5.5 [ 170 ‘ 3.6 } 30.0

— Denotes that these values were taken from a different dilution.

ND - The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
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Client ID A17070 Al17071 Al17072
Extract Dil. Factor 1.0 1.0 1.0 ’
% Solid 83.0 83.0 ’ 81.0 ST

{CENTER . | e I

COMPOUND NAME, Conc. MDL Conc. MDL Conc. MDL |AVG. Conc!

mg/Kg mg/Kg mg/Kg mg/Kg

Naphthalene 17.0 * 59% 110.0 59.0 84.0 58 70.3
Acenaphthene 330.0 59.0 340.0 . 59.0 280.0 5.8 316.7
Fluorene 310.0 59.0 320.0 59.0 230.0 5.8 286.7
. Phenanthrene 800.0 59.0 930.0 59.0 670.0 * 58.0 % 800.0
Anthracene 840.0 59.0 680.0 59.0 660.0 * 58.0 % 726.7
Carbazole 200.0 59.0 180.0 59.0 180.0 5.8 186.7
Fluoranthene 480.0 59.0 380.0 59.0 170.0 5.8 343.3
Pyrene 320.0 59.0 250.0 59.0 100.0 538 223.3
Benzo(a)anthracene 76.0 59.0 62.0 59.0 51.0 58 63.0
Chrysene 96.0 59.0 81.0 59.0 60.0 5.8 79.0
Benzo(b)fluoranthene 36.0 * 591 270 * 59* 18.0 5.8 27.0
Benzo(k)fluoranthene 40.0 * 5.9 31.0 * 59* 20.0 58 30.3
Benzo(a)pyrene 340 * 5.9 260 * 59* 18.0 58 26.0
TOTAL | 35790 | | 34170 | | 25410 | | 31790
Pentachlorophenol | 580 * | 501  470* | 501 210 | 58] 42.0

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
* — Denotes that these values were taken from a different dilution.
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Client ID
Extract Dil. Factor
% Solid

Al17073
1.0
88.0

A17074
1.0
83.0

Al17075
1.0
84.0

R

COMPOUND NAME Conc. MDL Conc. MDL Conc. MDL AVG. Concw
mg/Kg mg/Kg mg/Kg mg/Kg B
Naphthalene 120 * 531 8.0 6.0 9.9 57 10.0
Acenaphthene 250.0 . 53.0] 2400 6.0 330.0 5.7 2733
Fluorene 200.0 53.0( 2000 6.0{ 280.0 5.7 226.7
Phenanthrene 520.0 53.0| 4000 60| 790.0 * 57.0 % 570.0
Anthracene 650.0 53.0] 4700 60| 6600 * 57.0 % 5933
Carbazole 130.0 53.0 130.0 6.0 110.0 5.7 1233
Fluoranthene 470.0 530 3200 60| 2700 5.7 353.3
Pyrene 320.0 53.0) 2200 6.0 160.0 5.7 2333
Benzo(a)anthracene 71.0 53.0 57.0 6.0 76.0 5.7 68.0
Chrysene 94.0 53.0 66.0 6.0 87.0 5.7 823
Benzo(b)fluoranthene 340 * 5314 220 6.0 30.0 57 28.7
Benzo(k)fluoranthene 38.0 * 53 240 6.0 33.0 5.9 317
Benzo(a)pyrene 330 * 531 22.0 6.0 29.0 57 28.0
TOTAL | 28220 | | 21790 | | 28649 | | 2622.0 )
Pentachlorophenol | 460 * | 534 270 | 60| 350 | 57] . 360

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.

* — Denotes that these values were taken from a different dilution.
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Client ID A17076 A17077 A17078 ] _
Extract Dil. Factor 10 1.0 1.0
% Solid 80.0 84.0 80.0 T
[LOCATION 'CENTER Sl |
COMPOUND NAME| Conc. MDL Conc. MDL Conc. MDL |AVG. Conc.|
mg/Kg mg/Kg mg/Kg mg/Kg -
Naphthalene 160.0 59]  160.0 55] 1600 6.2 1600]
Acenaphthene 300.0 59| 280.0 55| 2400 62 273.3
Fluorene 230.0 59| 2400 55| 2300 6.2 2333
Phenanthrene 670.0 59 700.0 * 55.0% 5600 6.2 643.3
Anthracene 490.0 59| 4700 55 4200 6.2 460.0
Carbazole 180.0 59| 950 55| 1500 6.2 141.7
Fluoranthene 290.0 59| 2200 * 5504 2700 6.2 260.0
Pyrene 190.0 59| 1700 55 2300 6.2 196.7
Benzo(a)anthracene 55.0 59| 5600 5.5 49.0 6.2 2213
Chrysene 69.0 59 700.0 5.5 60.0 6.2 276.3
Benzo(b)fluoranthene 20.0 59 230.0 55 20.0 6.2 90.0
Benzo(k)fluoranthene 24.0 59 220.0 5.5 20.0 6.2 88.0
Benzo(a)pyrene 210 59 190.0 55 17.0 6.2 76.0
TOTAL | 26990 | | 42350 | | 24260 | 31200
Pentachlorophenol | 250 | 59] 1200 | 55] 310 62] 587

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.

* — Denotes that these values were taken from a different dilution.
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Client ID A17079 A17080 Al17081 -

Extract Dil. Factor 1.0 10 1.0 T
% Solid 82.0 82.0 78.0 R
COMPOUND NAME, Conc. MDL Conc. MDL Conc. MDL |AVG.Conc]
mg/Kg mg/Kg mg/Kg mg/Kg L
Naphthalene 53.0 6.0 83 6.0 20.0 59 271
Acenaphthene 270.0 6.0 240.0 6.0 280.0. 59 263.3
Fluorene 230.0 6.0 2100 6.0 250.0 59 230.0
Phenanthrene 5500 * 60.0% 4700 6.0 710.0 * 59.0 % 576.7
Anthracene 4600 * 60.0% 490.0 * 60.0% 690.0 * 59.0 % 546.7
Carbazole 77.0 6.0 140.0 6.0 130.0 5.9 115.7
Fluoranthene 370.0 6.0 300.0 6.0 4100 * 59.0 360.0
Pyrene 180.0 60| 260.0 60| 2200 5.9 220.0
Benzo(a)anthracene 64.0 6.0 53.0 6.0 75.0 59 64.0
Chrysene 66.0 6.0 65.0 6.0 86.0 5.9 723
Benzo(b)fluoranthene 26.0 6.0 23.0 6.0 32.0 5.9 27.0
Benzo(k)fluoranthene 280 6.0 23.0 6.0 34.0 59 28.3
Benzo(a)pyrene 23.0 6.0 19.0 6.0 28.0 59 233
TOTAL | 23970 | | 23013 | | 29650 | | 25544
[Pentachlorophenol | 480 | 60| 320 | 60| 510 | 52 87

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the linear standard and is estimated.
* — Denotes that these values were taken from a different dilution. - - —-
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Client ID
Extract Dil. Factor
%Solid

A17036
1.0
84.0

A17037
1.0
85.0

A17038
1.0
720

A17039
1.0
79.0

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest standard and is estimated.

AR302L90

|LOC Compost 1~To | Compost 2—-To _ |- ' Compost 4—To _ _
COMPOUND NAME Conc. Conc. Conc. Conc.
mg/Kg MDL mg/Kg MDL mg/Kg MDL mg/Kg MDL B
Naphthalene 680.0 590 710.0 59.0| 390.0 63.0| 140.0 60.0
Acenaphthene 650.0 59.0| 780.0 59.0| 5100 68.0| 3100 60.0
Fluorene 620.0 59.0| 750.0 59.0| 4200 68.0| 2200 60.0
Phenanthrene 1600.0 59.0 | 1900.0 59.0 | 1000.0 68.0| 5100 60.0
Anthracene 1900.0 59.0 | 2400.0 59.0 | 1300.0 68.0| 8100 60.0
| Carbazole 520.0 59.0| 640.0 59.0| 3400 68.0| 150.0 60.0
Fluoranthene 880.0 59.0 | 1100.0 59.0| 800.0 68.0| 560.0 60.0
Pyrene 590.0 59.0| 7100 59.0| 550.0 68.0| 390.0 60.0
Benzo(a)anthracene 140.0 59.0f 170.0 59.0| 1200 680 880 60.0
Chrysene 230.0 59.0| 230.0 59.0| 170.0 630 130.0 60.0
Benzo(b)fluoranthene | 68.0 590| 81.0 590| 62017 680| 4807 60.0
Benzo(k)fluoranthene | 68.0 590| 830 590| 64017 680 47017 60.0
Benzo(a)pyrene 5507 59.0( 66.0 59.0{ 5007 680 41017 60.0
TOTAL 180010 | 196200 | 157760 | | 34440 | B
| Pentachlorophenol | 4307 | 5900| 580 | 590| 5807 | 680| 530 | 60.0 -



Client ID A17052 Al17053 A17054
Extract Dil. Factor 1.0 1.0 1.0 L
% Solid 87.0 83.0 86.0 T

[LOCATION

COMPOUND NAME| Conc. MDL Conc. MDL Conc. MDL |AVG.Conc]
mg/Kg mg/Kg mg/Kg mg/Kg ,

Naphthalene 200 J 540 27017 530| 48017 50.0 317
Acenaphthene 470.0 540| 5700 53.0] 4500 50.0 496.7
Fluorene 430.0 540| 5700 53.0| 4000 50.0 466.7

. Phenanthrene | 980.0 540| 13000 530] 8800 50.0 1053.3
Anthracene 1500.0 540| 1700.0 53.0| 1500.0 50.0 1566.7
Carbazole 270.0 540 3400 530| 2700 50.0 2933
Fluoranthene 800.0 540| 8400 53.0] 7600 50.0 800.0
Pyrene 490.0 540| 500.0 530| 4800 50.0 490.0
Benzo(a)anthracene 120.0 54.0 140.0 53.0 120.0 50.0 126.7
Chrysene 160.0 54.0 180.0 53.0 170.0 50.0 170.0
Benzo(b)fluoranthene 55.0 54.0 55.0 53.0 53.0 50.0 543
Benzo(k)fluoranthene 57.0 540 550 530| 570 50.0 56.3
Benzo(a)pyrene 4807 540| 4507 530 48017 50.0 470
TOTAL | 54000 | | 63220 | | 52360 | | 56527
Pentachlorophenol | 1807 | 540 1307 | 530] 1507 | 500 | 153

ND - The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
* — Denotes that these values were taken from a different dilution.
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Client ID Al17055 Al17056 A17057

Extract Dil. Factor 1.0 1.0 1.0
% Solid 80.0 81.0 82.0
[LOCATION =" T ceNterR [ RIGHT [ 1
COMPOUND NAME| Conc. MDL Conc. MDL Conc. MDL |AVG. Conc]
mg/Kg mg/Kg mg/Kg mg/Kg
Naphthalene 180 J 590] 25017 590| 1200 58.0 543
Acenaphthene 570.0 59.0| 4900 590| 7700 58.0 610.0
Fluorene 350.0 500| 4300 590|  790.0 58.0 5233
. Phenanthrene 720.0 590| 9400 59.0| 1900.0 58.0 1186.7
Anthracene 1500.0 59.0| 1700.0 59.0] 23000 58.0 18333
Carbazole 180.0 500| 3300 59.0| 4900 58.0 333.3
Fluoranthene 1200.0 500] 8700 59.0| 1100.0 58.0 1056.7
Pyrene 770.0 590| 5400 590| 6900 580 666.7
Benzo(a)anthracene 180.0 59.0|  140.0 590 180.0 58.0 166.7
Chrysene 240.0 590| 1900 590| 2300 58.0 220.0
Benzo(b)fluoranthene 75.0 59.0 71.0 59.0 70.0 58.0 72.0
Benzo(k)fluoranthene 76.0 590| 680 590 750 58.0 73.0
Benzo(a)pyrene 74.0 59.0 59.0 590 630 58.0 65.3
TOTAL | 59530 | | 5853.0 | | 87780 | | 68613]
| Pentachlorophenol | 3607 | 590] 2007 | 500 2307 | 58.0 | 263]

ND — The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
* — Denotes that these values were taken from a different dilution.
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Client ID
Extract Dil. Factor
% Solid

A17058
1.0
84.0

A17059
1.0
88.0

A17060
1.0
87.0

|LOCATIO! o]
COMPOUND NAME Conc. MDL Conc. MDL Conc. MDL |AVG. Conc,
mg/Kg mg/Kg mg/Kg mg/Kg
Naphthalene 10.0 * 52 30017 54.0 97.0 55.0 45.7
Acenaphthene 500.0 520 470.0 54.0 410.0 550 460.0
Fluorene 430.0 52.0| 4000 540] 3100 55.0 380.0
Phenanthrene 1000.0 52.0 970.0 54.0 640.0 55.0 870.0
Anthracene 1400.0 52.0] 13000 540! 1200.0 55.0 1300.0
Carbazole 300.0 520 290.0 540 2100 550 266.7
Fluoranthene 850.0 520 800.0 54.0 690.0 55.0 780.0
Pyrene 540.0 52.0 510.0 54.0 440.0 55.0 496.7
Benzo(a)anthracene 140.0 52.0 130.0 54.0 120.0 55.0 130.0
Chrysene 170.0 52.0 170.0 54.0 150.0 55.0 163.3
Benzo(b)fluoranthene 62.0 52.0 61.0 54.0 55.0 55.0 59.3
Benzo(k)fluoranthene 63.0 52.0 64.0 54.0 53.017 55.0 60.0
Benzo(a)pyrene 53.0 520 52017 54.0 4507 550 50.0
TOTAL | 55180 | | 52470 | | 44200 | | 50617
[ Pentachlorophenol | 31.0 * | 52| 380* | 54*  350* | 551 347

ND - The compound was analyzed for but not detected at or below the detection limit.
J — Denotes that the result is less than the lowest linear standard and is estimated.
* — Denotes that these values were taken from a different dilution.
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Client ID " Al17061 Al17062 Al17063 T

Extract Dil. Factor 1.0 1.0 1.0
% Solid 84.0 82.0 74.0 —
LEFT . " CENTBR | RIGHT | 1
COMPOUND NAME, Conc. MDL Conc. MDL Conc. MDL |AVG. Conc.
mg/Kg mg/Kg mg/Kg mg/Kg )
Naphthalene 83 * s8f 3773 52 167* 584 15
Acenaphthene 300.0 580| 1400 520] 5407 58.0 164.7
Fluorene 220.0 580| 1300 520] 3807 58.0 129.3
. Phenanthrene 490.0 58.0 260.0 520 98.0 58.0 282.7
Anthracene 860.0 580| 7800 520] 5200 58.0 720.0
Carbazole 160.0 580 990 520 50017 58.0 103.0
Fluoranthene 510.0 58.0 560.0 52.0 4100 - 58.0 493.3
Pyrene 340.0 580| 380.0 520| 2800 580 3333
Benzo(a)anthracene 86.0 580| 930 520 740 58.0 84.3
Chrysene 1200 580 1300 520 1000 58.0 116.7 i
Benzo(b)fluoranthene 46.0 1 580| 48017 520] 4007 58.0 44.7
Benzo(k)fluoranthene 4507 38.0 53.0 52.0 37017 58.0 45.0
Benzo(a)pyrene 3701 580 4107 520 33017 58.0 370
TOTAL | 32223 | | 27177 | | 17356 | | 25585)
Pentachlorophenol |  18.0 * | 584  21.0* | 524 160* | 584 18.3

ND - The compound was analyzed for but not detected at or below the detection limit. T
J — Data indicates the presence of a compound that meets the identification criteria. o
* — Denotes that these values were taken from a different dilution.
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APPENDIX C

Transmittal Memorandum for DNAPL Package
Southern Maryland Woodtreating site

Hollywood, MD

P

February 4, 1994
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J‘«—“%r .
: <. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

; A2
\\ . % ENVIRONMENTAL RESPONSE BRANCH
% Edison, New Jersey 08837
A ot

September 27, 1993

SUBJECT: Southern Maryland Wood Treating - DNAPL Recovery

FROM: Harry L. Allen, Ph.D. /04“,7 b4 m

Environmental Response Team

TO: Terry Stilman, OSC
Lesley Brunker, RPM
EPA, Region III

As a task during the treatability studies, which were
done to support the technology selection process for the Southern
Maryland Wood Treating (SMWT) site, the feasibility of recovering
the dense nonaqueous phase liquid (DNAPL) creosote oil was also
assessed. This memorandum presents the latest information on the
DNAPL present at the site and the results of this assessment.
Dealing with the DNAPL affects both the removal and remedial
aspects of the cleanup, and it is essential that we keep each
other informed as we work on this.

It was originally presumed that direct excavation of
the DNAPL would be the most practical means of removing it.
Subsequent discussions with the Region III hydrogeologist, Cathy
Davis, led us to reconsider this strategy. 1In pursuit of the
data needed to explore further this alternative, a sample of the
oil was collected for physical and chemical analysis. Visual
observation of the sample, plus an evaluation of the chemical
composition (Table 1) revealed several important things. First,
the o0il is nearly pure creosote product, with about 52 percent by
weight consisting of identified creosote polynuclear aromatic
hydrocarbons (PAHs). Second, the oil has a proportionally higher
concentration (21.39%) of Group 3 compounds (4 or more aromatic
rings); these are relatively non-biodegradable in solid phase
biological treatment systems. This suggests in situ biological
treatment of the DNAPL is not feasible and segregation of the
DNAPL waste for special handling may be desirable. Finally, the
oil is nasty, corrosive and dangerous to work with; pumping and
handling may require special equipment and safety precautions.
In spite of these difficulties, this DNAPL represents a
significant source of soil contamination, sometimes referred to
as a "Mother Lode," and it is an element of good site cleanup
policy to remove such sources wherever possible.

Design of systems to remove DNAPL from ground water is
an emerging field, and there is not much practical experience to
draw on. The first step in design is to conduct a hydrogeologic
analysis of the aquifer of interest and of the interaction of the

(7:7 Recycied Recyclable
% Printed on paper that cortavs
ot least 75% recycied fiber
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DNAPL with it. The detailed analysis of this problem is provided
in the attached memorandum; standard hydrogeologic methods were
used to elucidate the DNAPL migration. Aquifer and contaminant
distribution characteristics obtained from the historical site
record have been combined with information generated during the
current studies in order to develop this analysis. The -
conclusion of this study is that a simple recovery trench will
recharge slowly due to the slow migration rate of 4.8 feet per
Year, to the extent that in 42 years, only about half of the
DNAPL will be recoverable. Use of a companion technology,
recovery wells rather than trenches, suffers from the same
limitations to the degree that installation of sufficient wells
to do the job in a reasonable time would be tantamount to
excavation of the entire mass. Thus, excavation appears to be
the most expeditious option on the basis of this assessment. The
0il is perched on competent clay about 20 feet below the surface
and under about 16 feet of ground water. This represents a
volume of about 1163 cubic yards for each three feet of depth
excavated assuming a 200-foot diameter recovery area. The total
volume excavated could be as much as 23,270 cubic yards. Cleaner
overburden material may be staged separate from soil containing
oil, which will serve to reduce the volume requiring immediate
treatment or disposal. However, an oil-water separator capable
of dealing with both floating and sinking product will be needed
for the pumpage and leachate generated.

Disposal of the recovered oil will have to be
investigated. There have been some communications with Allied-
Signal Corp., which indicated an interest in recycling the oils.
There are, however, limits to what they can take based on the
physical and chemical characteristics. A separate memorandum
containing the physical properties of the DNAPL sample is also
attached to assist in making this determination. Disposal of the
oil through Allied will have to be pursued or other alternatives

investigated.

I was planning to take off this week, but I am
available for consultation at 908-753-1151, or leave me messages
at the office 908-321-6747. If necessary, I can also come to the

site if you need me.

Attachments
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2600 WOODBRIDGE AVENUE
BLDG. 200 ANNEX
o EDISON, NJ 08837-2679
MAMAGERS DESGERSCOSULIANTS  908-321-4200 » FAX: 908-494-4021
DATE: September 8, 1993
TO: Harry Allen, US. EPA/ERT Work Assignmcm Manager
THRU: Gary Buchanan, REAC O & A Section cm )
John Dougherty. REAC Geosciences Gmup
FROM: Henry He, REAC Hyvdrogeologist
Ty Willingham. REAC Geochemist
SUBJECT: Southern Maryland Wood Treating Site - WA# 4-670

Recommendations: TRENCH /1 DNAPL LAYER

The Southern Maryland Wood Treating (SMWT) site, locuated in Hollywood, Maryland was operated as a wood
preserving facility from 1965 10 1978, Both creosote and pentachlorophenol (PCP) were known to be used as
wood preservatives at the facility. Test results have shown many on-site soil, sediment, groundwater and
surface water samples to be contaminated with a varicty of hazardous organic compounds. In addition, an oily,
dense non-aqueous phase liquid (DNAPL) fayer of organic contaminants has been observed by Dames and
Moore (1992) in at least five groundwater monitoring wellss MW-11, and MW-28 through MW.-31. The
DNAPL layer was also observed in these wells and sampled by REAC personnel in 1993, These five wells
lie within approximatcly 150 feet of one another and are located near the center of the containment zone.
Several remedial activities have taken place at the site, including the installation of a sheetpile containment
wall tied into a basal clay laver by the United States Army Corps of Engineers in 1989-1990.

The U.S. Environmental Protection Agency/Environmental Response Team has proposed the installation of
an cxploralory recovery rench within the "heart™ of the DNAPL  plume. The purpose of this trench is 10
intereept and recover the DNAPL luyer, using a bottom ift pump. REAC was requested by the ULS.
EPA/ERT 10 assess and cvaluate the cffectiveness of this trench.

To evaluate the effectivencss of the proposed trench, REAC developed a conceptual model of subsurface
conditions al the site based on the data presented by Dames and Moore (1992). This model has the following
characteristics:

»  Thegroundwater table gradicnt within the containment zone is approximately 1 percent and
is oriented south 80 degrees west.

. The hydraulic conductivity of the silty sund aquifer at the site ranges from 0.13 10 4.25
fect/day. The average of the hydraulic conductivity is calculated by REAC to be 1.28 feet/day
(stug tests were conducted at seven monitoring wells).

. The DNAPL layer lies atop a clay layer at the base of the uppermost aqulfer and is assumed
to be circular in shape with a diameter of 200 feet.

DOUGHERTY\M-03
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. The effective porosity of the site's silty sand aquifer was estimated by REAC at approximately
20 percent {Fetter, 1988).

. The secpage velocity of groundwater was calculated by REAC from Darcy's Law (Fetter,
1988) to be 23 feet/year (which flows south 80 degrees west).

. The specific gravity and viscosity of the DNAPL layer were determined from recent tests
completed by REAC to be 1.07 and 3.9 c-stokes, respectively.

. DNAPL conductivity was calculated by REAC to be 0.29 feet/day, (Fetter, 1988).

. The seepage velocity for the DNAPL plume was calculated by REAC to be 5.3 feetjyear,
according to Darcy’s Law.

. The basal clay surface dips at approximately 1.5 percent 10 the direction south 68.6 degrees
east.

The migration direction of DNAPL, with a density higher than water, is governed by both the groundwater
table and aquifer base gradients. In the plume area, the dip of the clay layer is 1.5 percent in the direction
south 68.6 degrees east. The seepage velocity of DNAPL due to the clay surface gradient was estimated by
REAC 10 be 0.5 feet pers year in the direction south 68.6 degrees east. The flow rate of DNAPL due to the
hydraulic gradient was estimaled by REAC to be 5.3 fect per year in the direction south 80 degrees west. The
resultant flow of the DNAPL plume was determined by the addition of these two velocity vectors, which was
calculated by REAC to be 4.8 fect per year in the dircction south 76.5 degrees west (Figure 1). Additional
borings and/or analysis to determine the source arca may be required to confirm REAC's conclusion regarding

the flow direction of the DNAPL.

Should an exploratory trench be dug at the down-gradient margin of the DNAPL plume, the DNAPL s
expected to flow into the trench over a 42 year period. However, only the mobile fraction of the DNAPL
plume will be able to flow into the trench. This fraction may represent only S0 percent of the total DNAPL
plume, (U.S.EPA, 1991). The residual fraction of the plume, which adheres 10 the aquifer matrix, will not be

recovered by this method.

The exploratory trench will effectively intercept the DNAPL plume's migration ( at 4.8 feet/year). However,
due 1o the characteristics of DNAPL, it is expected that lcss than 50 percent of the total amount of DNAPL

present may be recovered by the trenching method.

DOUGHERTY\M-03
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Relereaces:

Dames & Moore. Hazardous Wastc Remedial Action Predesign Report, Southern Maryland Wood
. Preservers Superfund Site, Hollywood, Maryland, Vols. 1&11. 1992.

Fetter, CW. Applied Hydrogeology. New York: MacMillan, 1983.

REAC. Preliminary Results of Project - So. Maryland WA #4670, DNAPL, Chain of
Custody No. 5974. 1993.

US.EPA, Ground Waier Issue: Densc Nonaqucous Phase Liquids, EPA/540/4-91--002, March 1991.

c Mary Lee Caruso, REAC Task Leader

. Central File, #4-670
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APPENDIX D
“Chapter 7 - Incineration Treatability Testing Report"
from the Project Pre-Design Report

Southern Maryland Woodtreating Site

Hollywood, MD

February 4, 1994



7.0 INCINERATION TREATABILITY TESTING REPORT

7.1 INTRODUCTION

Onsite incineration was selected by EPA as the remedy of choice for
contaminated soils and sediments at the SMWP site in their 1988 ROD. Although
incineration has been used in numerous instances to remediate soils contaminated
with organic wastes at hazardous waste sites, variations in contaminants, waste types,
and incinerator systems make extrapolation of results from one site to another
difficult. Even within the bounds of the SMWP site, contaminant profiles vary greatly
ranging from slightly contaminated soils to soils saturated in free product. In order
to evaluate whether the perceived variability in the waste will impact the incinerator
design or operating conditions, a series of samples were collected and tests were run
to obtain waste characterization and treatability test data. This data collection and
evaluation effort, termed the incineration treatability testing program, includes the

following key components:

o Waste characterization tests
. Dewatering tests
° Muffle furnace and ash residual tests

The objectives of this treatability testing program include the following:

° Characterize groups of soils, sediments, and tank contents so that the
chemical and physical conditions of the incinerator feed may be

predicted and provided for inclusion in bid documents.

o Obtain a perspective on the relationship between the waste
characteristics of onsite soils and sediments and the operating conditions
needed for successful thermal treatment. This is achieved by conducting
muffle furnace tests over a sufficient range of conditions to simulate the
time/temperature conditions that are typical of the incinerator systems

under consideration for the SMWP site.
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o Evaluate whether a combination of site-specific factors (e.g., soil types,
soil conditions, and contaminant types) are likely to prevent the
desorption of contaminants from the solid waste matrix to the vapor
phase, and thereby inhibit the thermal destruction of the organic

contaminants.

L Evaluate whether there are advantages to excavating soils in the
Containment Area in either horizontal or vertical strips to improve the
- cost effectiveness of the incineration process by varying operating
conditions for groups of soils with varying thermal treatment

requirements.

o Evaluate whether thermally treated soils are likely to exhibit the
characteristics of a hazardous waste using the Toxicity Characteristic
Leaching Procedure (TCLP) criteria.

The treatability studies described in this report will be used in incinerator
system evaluations for the SMWP site. The results of the waste characterization,
dewatering, and muffle furnace tests will be included in bid specifications to be
prepared for submittal to vendors of the candidate incineration systems being

considered for use at the SMWP site.

The methods, results, and analysis of the waste characterization tests,
dewatering tests, and muffle furnace tests are presented in Sections 7.2, 7.3, and 7.4,

respectively. Conclusions derived from each of these tests are discussed in Section 7.5.

72  WASTE CHARACTERIZATION TESTS

7.2.1 Background

Samples were collected from six areas of the SMWP site for the purpose of
waste characterization based on the anticipated contamination profile following review
of the RI/FS and ROD. The goal of the waste characterization sampling program was
to collect samples that are representative of the site waste that will be incinerated.

The six site areas where samples were collected to obtain characterization data were

72 |
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the Upper Site Area, the Northeast Tank Area, the Land Treatment Area and portion
of Process Area beyond the containment wall, the Containment Area, the portion of
the Spray Irrigation Area beyond the containment wall, and the Streambed of the
West Tributary. It should again be emphasized that the samples collected for waste
characterization purposes were collected at the same time samples were collected for
the contamination assessment (see Section 4.0); thus, the waste characterization
samples were selected based on presumed contamination profiles rather than the
Section 4.0 data. In addition to the soil and sediment samples discussed above,
contaminated liquids, solids, and/or sludges contained in eight of the onsite storage
tanks were also sampled for waste characterization purposes. The locations of the
onsite tanks are shown in Figure 7-1. Of the six onsite tanks that were not sampled,
3 were empty (T02, TO8, T10), one was known to contain water from the RI/FS (T06),
and two contained 26 gallons or less of liquid and had previously been characterized
during the RI/FS (T13, T14). |

The numbers and types of waste characterization samples utilized in this
program are summarized in Table 7-1. As shown in Table 7-1, both composite and
individual samples were utilized for waste characterization analyses. To reduce the
required number of waste characterization analyses, composite samples were utilized
to represent those areas where contamination was anticipated to be shallow and the
excavation pattern is likely to involve horizontal stripping of soil and/or sediments
from each area. Thus, one composite sample was prepar'ed from each of the following
areas where excavation and dredging patterns to be followed are prediétable: the
Upper Site Area, the Northeast Tank Area, the Spray Irrigation Area, and the
Streambed. The soil boring/sediment sampling locations from which individual
samples were collected to prepare the composite samples are also shown in Table 7-1.
In the cases of the Land Treatment Area and the Containment Area, contamination
was expected to be relatively deep, and the contamination profile was not expected
to be uniform over the excavation depth. Compositing of samples for waste
characterization analyses was, therefore, not performed for the Land Treatment Area

and the Containment Area, since the resulting data might not be representative of
7-3
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material to be incinerated if assumptions about excavation patterns proved to be
incorrect. Individual samples from the Land Treatment Area and the Containment
Area were therefore analyzed separately, so that the data can be averaged in such a
way as to match the excavation patterns that will ‘actually be employed. As shown in
Table 7-1 (Source: EPA - RI/FS), a total of 31 soil and sediment samples and nine
tank liquid, solid, and/or sludge samples from the eight tanks were collected for waste

characterization.

7.2.2 Laboratory Analyses

The representative samples collected from each area of the site were analyzed
to determine the physical and chemical characteristics that could affect the project
design and/or cost of incineration. A list of the physical and chemical parameters
included in the waste characterization analyses is presented in Table 7-2, along with

the analytical methods that were used to determine each parameter.
Each of these parameters is discussed in more detail below:
o Specific Gravity - Used to estimate feed rate and handling requirements.

o Percent Moisture - Used to estimate feed rate, fuel consumption, and
feed handling requirements. High moisture contents reduce throughput

rates and increase fuel consumption.

. Percent Water - Analysis run on tank liquids to determine whether they

are most suitable for incineration or water treatment.

L BTU Content - Used to estimate throughput rate and O&M costs. The
highest throughput rates and lowest O&M costs are achieved with low
BTU content soils. High BTU soils and sludge feed can cause excessive
heat releases causing slagging and solids carryover in a rotary kiln. High
BTU liquids that can be used as fuel supplements are of course

advantageous to process economics.

7-6
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Flash Point - Used to evaluate feed handling requirements.

Viscosity - Used as one of the parameters to determine whether liquid

wastes can be used as burner fuel.

Non-combustible Content - Used to determine the quantity of ash

residual that will remain following incineration.

Particle Size - Used in estimating moisture content of feed and
particulate control requirements.

Dry Weight Chemical Composition (Carbon, Hydrogen, Nitrogen, and
Oxygen) - Used to estimate combustion requirements.

Phosphorus Content - Used to estimate air pollution control
requirements. Organic phosphorus is converted to P,O; during the
combustion process, much of which in the form of submicron
particulates. These particulates are among the most difficult to scrub

and may require sophisticated air pollution control devices to remove.

Sulfur Content - Used to estimate air pollution control requirements.
Sulfur is converted to SO, and SO; in the combustion process and must

be scrubbed out.

pH - Used to determine handling and equipment maintenance

requirements.

Halogen Content (F, Cl, Br, I) - Used to estimate air pollution control
requirements. Chlorine is the principal halogen present. Chlorine is
primarily converted to HCI in the combustion process, which must be

scrubbed out in the air pollution control system.

Alkali Metals (Na, K) - Used to evaluate maintenance requirements and
air pollution control requirements. Alkali metals are responsible for

attacking refractory brick in kilns, which can then be eroded by the

AR302517




tumbling action of the soil in the kiln. Alkali salts can also volatilize in
the kiln and recondense downstream as submicron particles.

° Toxic Metals (As, Cd, Cr, Pb, Hg, Se) - Used to evaluate air pollution
control requirements and ash disposal requirements. Individual emission
standards for each metal of concern are sometimes set. The toxicity of
both the bottom and fly ash as evaluated by the TCLP test is also a

consideration.

. Organic Pollutants (VOCs and BNAs) - Used to evaluate air pollution
control requirements, ash characteristics, and destruction and removal

efficiencies.
723 Results of Waste Characterization Tests

The waste characterization data obtained as a result of the chemical and
physical analyses performed on the samples discussed in Section 7.2.1 are presented
in detail in Appendix F, Tables F1 through F15. A summary of these waste
characterization data is presented in Table 7-3. The 15 columns of data in Table 7-3
represent the detected averages (i.e., nondetects not included) of individual and/or
composited samples collected in a specified horizontal zone or vertical column.
Eleven of the columns of data represent either shallow, mid-depth, or deep horizontal
zones, and four of the columns of data represent vertical profiles at specified locations
within the Containment Area. In reviewing this data, it is important to realize that
the boring locations, depth intervals, and compositing schemes were chosen before the
results of the contamination assessment were known. In several cases, the waste
characterization incorporated samples from areas that are not currently anticipated
to be incinerated. Additionally, where information from the contamination assessment
could be utilized to expand the waste characterization data base, such information is
reflected in data summary of Table 7-3 and is presented in detail in Tables F1 through
F15 of Appendix F.

As shown in Table 7-3, VOCs were generally not detected, though they were
detected at 125 ppm in the vertically composited sample from boring MW-28 and in

79
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the deep layer composite sample from within the Containment Area. Semi-volatile
compounds were found throughout the site, with the total concentrations of the
compounds varying widely from nondetection to 11,610 ppm. The Containment Area
down to the clay layer and the shallow zone in the Land Treatment Area are, by far,

the most contaminated locations at the site.

The concentrations of metals at the SMWP site appear to be within the ranges
of metals typically observed for soils in the eastern portion of the United States

(USGS, 1984).

None of the samples identified in Table 7-3 had measurable heating values (i.e.,
BTU contents) or flash points below 100°C. Moisture contents ranged from
approximately 10 to 18 percent for most samples, except for the streambed, which had

an average moisture level of 26 percent.

During the thermal treatment remedial design phase of the project, which
overlapped this predesign study, a number of excavation pits were identified on the
design drawings. These pits, which were based on pickup standards of 2.2 ppm total
cPNA:s for surface soil and stream sediments and 10 ppm total cPNAs for subsurface
soils, are located in the following areas and encompass the following borings:

Pit No. Location Borings Encompassed
1 Containment Area SB08, SB09, SB10, SB11, SB12, SBI16,
SB17, SB18, SB19, B4, BS, MW28
2 Land Treatment Area SBOS, SB06, SB07, SB13, SB14, SBIS,

MW23, MW24, SO32, SO33, SO34,
SO3s, SO36, SO37, SO38

3 Eastern Tributary SEO1, SE02
4 Northeast Tank Area SO1S, SO17, SOHC-NETA
5 Upper Site Area SO07, SOHC-UPSA

With more precise information available on the proposed excavation for the thermal
treatment design alternative, Table 7-4 was created to present average properties of
soils contained within the bounds of the proposed pits. The procedure for calculating
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TABLE 7-4
AVERAGE PROPERTIES OF SOILS AND SEDIMENTS TO BE THERMALLY TREATED

1" .es: BDL - Below Detection Limit
N/A - Not snalyzed

AR302526

. West
Pit 2a Pit3 Pit4 Pits Tributary
Pit 1 {LTA Pit2b Eastern | NE Tank | Upper Site | (Stream
{Containment Area) Shaliow) (LTA Deeper) Tributary Area Area bad)
ANALYTES Inter- Degpest
mediate |zone above
0-21t. Depth clay layer 0-2 . 571t 10-121t. | 15-17 1. 0-2 f. 0-2ft. 0-2ft. 0-2 1t
Total VOCs, ug/kg~dry BDL BOL 25,000 BDL N/A BDL N/A BDL BDL BDL BDL
« Tota! PNAs, ug/kg-dry 820,000 44,000 | 4,882,000 | 1,070,000 | 534,000 71,800 | 1,351,000 3,680 8,000 3,045 19,200
o Tola! cPNAs, ug/kg-dry 122,000 9,200 571,000 206,000 54,300 26,100 203,300 3.010 5,000 2,650 14,000
Metals, mg/kg-dry _
- Aluminum $,720 2,170 1,650 7,080 N/A 8,480 N/A 8,370 4,310 4,340 N/A
~ Antimony <4.4 <4.5 <4.5 <4.7 N/A <4.7 N/A <4.7 <4.5 <44 N/A
- Argenic 4.4 1.9 3.8 33 N/A 11.5 N/A 4.0 1.8 1.7 N/A
- Barium 239 17.5 [ X] 40.7 N/A 25.7 N/A 28.8 22.5 34.6 N/IA
- Beryllium 0.4 0.3 0.5 1.3 N/A 14 N/A 0.8 0.8 0.5 N/A
~Cadmium <0.3 <0.3 <0.4 04| NA <0.4 NIA <04 <0.3 <0.3 NA
- Caicium 108 37.8 65.9 4,250 N/A 854 N/A 470 548 442 N/A i
- Chromium 7.3 8.2 .X.] 28.5 N/A 22.2 N/A 12.1 71 8.4 N/A
- Cobalt 20 0.8 1.7 29 NIA 13 N/A 2.5 2.4 2.2 N/A
- Copper 24 2.1 3.2 15.2 N/A 7.2 N/A 29 1.9 1.6 N/A
-~ jron 10.800 8,450 17.200 19,600 N/A 31,900 N/A 10,000 7,440 8,830 NIA;
Lead 87 <53 5.6 22.1 N/A 9.7 N/A 80.0 14.5 13.3 N/A
Magnegium 313 75.7 56.3 490 N/A 414 N/A 468 367 332 N/A
- Manganese 44.2 3.8 15.2 102 N/A 6.9 N/A 38.2 40.4 544 N/A
~ Marcury <0.1 0.1 <0.1 0.2 N/A <0.1 N/A <0.1 <0.1 <0.1 N/A
Nickel 25] <16 2.7 4.2 N/A <1.7 N/A 4.1 2.7 2.9 N/A _
i Potassium 221 145 183 432 N/A 631 N/A 292 157 154 N/A
- Selenium <0.2 <0.2 - 0.2 <03 N/A <0.3 N/A <0.3 <0.2 <0.2 N/A
~ Silver <0.86 <0.6 <0.6 2.4 N/A <0.8 N/A <0.6 <0.6 <0.5 N/A \
" “Sodium 198 175 194 247 | NiA 282 NIA 207 180 92 | NA
Thallium <19.4 19.9 23.4 213 N/A 22.1 N/A <20.8 <19.7 <18.3 N/A l
-~ Vanadium 13.8 11.9 10.7 28.6 N/A 46.8 N/A 20.4 118 10.8 N/A g{
- Zinc 9.1 2.1 54 35.7 N/A 8.8 N/A 188 9.6 10.7 N/A
[ Iry weight chemical composition, i ) ’ T ]
| aghkg—dry -
- Carbon 9,500 773 7.450 27.900 N/A 1.405 N/A N/A 3.395 3,310 7.400
- Hydrogen <5000 <5,000 <5,000 5.350 N/A <5,000 N/A N/A <5,000 <5,000 4,600
! Nitrogen 308 126 141 648 N/A 107 N/A N/A 165 259 | <5,000
Oxygen 22,600 5,800 8,440 25,800 N/A 19.800 N/A N/A 9,600 9.700 | <1,000
= Phosphorus 300 302 345 1,040 N/A 335 N/A N/A 129 137 <270
~ Sulphur 227 62 186 305 N/A 32.0 N/A N/A 51.0 §2.0 4,800
| Bromide <2 <12 <2 <12 NIA <12 N/A NIA <13 <1 <16
i Chioride 54 3.5 3.4 4.2 N/A 6.3 N/A N/A 2.2 2.3 52
- Fluoride 59 43 5.0 43 N/A 7.2 N/A N/A 10.8 9.8 34
- lodide <5.8 <5.9 <5.9 <B.1 N/A <6.1 N/A N/A <5.6 <57 <8.2
. ther parameters
" Btufib <100 <100 <100 <100 N/A <100 N/A N/A <100 <100 <100
- Flash point, oC >100 >100 >100 >100 N/A >100 N/A N/A >100 >100 >100
- Moisture, % 12.8 15.5 22.7 20.2 13.8 17.3 1261 N/A 10.7 11.8 28.5
i Noncombustible, content, 9% 96.3 99.0 98.3 92.1 N/A $7.0 N/A N/A 08.2 98.4 98.0
pH 5.5 58 57 69 N/A 54 N/A N/A 8.1 8.0 8.5
- Specific gravity 2.7 2.6 2.7 2.7 N/A 2.7 N/IA N/A 2.7 2.7 2.7
{a Carticle size
Size (% finer by wt)
¥4 98 100 09 100 N/A 100 N/A N/A 98 100 100 |
#10 97 98 85 - N/A 100 N/A N/A 97 -] [C
Y60 88 15 21 69 N/A 87 N/A N/A 80 79 82
[ ¥200 40 5 1 38| NA 46| NA NIA 48 47 &
- Hydrometer
% Sand 60 93 88 89 N/A 54 N/A N/A 52 53 36
% Silt 24 2 5 14 N/A 18 N/A N/A 31 28 34
¥ Clay 16 5 7 17 N/A 28 N/A N/A 17 19 30
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the averages presented in Table 7-4 differs from the procedure used to calculate the
averages in Table 7-3. The values presented in Table 7-4 include nondetect values for
parameters (figured as zeros) in calculating the averages, while Table 7-3 only includes

values in which the parameter was detected.

The characterization data from the tanks sampling are presented in Table 7-5
The results from each tank are presented individually, as these results are not

amenable to averaging.

73 DEWATERING TESTS
7.3.1 Background

The moisture levels of wastes that are incinerated have an important effect on
the treatment costs. High moisture levels typically result in reduced waste throughput,
increased fuel requirements, and consequently increased costs. Some of the
contaminated soils and sediments at the SMWP site that will be excavated and treated
will contain free liquids that should be removed prior to incineration. These soils and
sediments may include waste materials excavated from the saturated zone and the
stream bed of the West Tributary. While the saturated zones within the Containment
Area and Land Treatment Area will be dewatered during the excavation of these
areas, some of the excavated soil will probably contain free liquid. The excavated

sediments from the streambed will also contain free liquid.

All excavated soils and sediments will be stored in stockpiles prior to
incineration. Wet materials will be stored in stockpiles designed to facilitate gravity
draining and collection of the free liquids. To increase the reliability' of the cost
estimates to be developed by incinerator vendors who submit bids for this project, the
post-dewatering moisture levels have been estimated for inclusion in the bid
specifications. The methods employed to estimate the moisture levels that will be
present in soils and sediments after these materials are excavated and dewatered, and

the results of these dewatering tests, are presented in the following subsections.
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732 Methodology of Dewaterability Evaluation

In addition to the waste characterization analyses described in Section 7.2,
additional physical properties data was required to estimate the residual levels of
moisture that will be retained in the excavated soils and sediments after stockpiling
and gravity draining to remove free liquids. The physical properties required to
estimate the moisture content of presently saturated soils and sediments after
excavation and gravity draining are listed below, together with the test methods

employed for measuring these properties:
1. Moisture content (EPA 160.3)
2.  Grain size distribution (for granular soils) (ASTM D422)
3. Atterberg Limits (for cohesive soils) (ASTM D4318)

4, Minimum index (loose) density of spils (for granular soils)
(ASTM D4254)

5. Specific gravity (ASTM D854)

The physical property data collected in this program for use in the moisture
analyses are presented in Table 7-5. These measured physical property data were
used to predict the moisture levels of the dewatered soils and sediments, based on
typical data for soils and sediments with similar properties. The estimates of moisture
content were based on the above numbered physical properties 1, 2, 4, and 5 for

granular soils, and on physical properties 1, 3, and 5 for cohesive soils.

Granular soils (sands) can be evaluated for their moisture content at saturation
based on a "zero air voids” analysis. Specifically, the moisture content at saturation
represents the percentage of moisture required to fill the void space in a given
volume. Based on the physical property data in Table 7-6 the granular soils to be
excavated are estimated to have a saturated moisture content varying between 12
percent and 18 percent. "Zero air voids” represent the complete saturation of soil at

a given dry density, which indicates the point where any additional moisture should

7-25

AR30253L




0028.. 8 ® z ze ] "] (] [ w2 SZMP-OAMN *®2, 18N8
. [ 1Y [ 7] [ [ ] 40 e uz TO-RZMN L2, 18NS
[ ’ € c € 02 [ 0oL 892 2I01~02MN 9T, I8IMNS
. 9 " 7] e 0] o8 ' 192 2000-8ZMN KZ.I8MNE -
[ 1} o - &® 2 ¢ o E1) & o (TR VX 4 Z196-0A88 2. ISIMNG
4 ] ) " 2 (> 10 [ TR 75 ] 0-2198 CCZ.484MNS
2 ] 8 73 [ o (] ] ez ¥020-2188 T A8MNE ¢
Y ” ] (] o ” ¥ 96 [T Y 1185-0AB8 V2. 18dMNE
] 9 [} (] T 4 % [ oz 01188 0C2. IBdMNS
n z v ] ] T ) [T C 0N-1198 622, 16dMNS
©< 2 % (5] i (N 2 17 1Y Z000-1189 2, 184MNEG
T [ (] v ' c ] o 0l 0T 0185-0AE8 (220 6MNE
(>4 ’ z ] [} z 40 [T Y WIC-0188 2. 184MNE
o ] ¢ "w 1 %< o o8 [ Y] 42920188 €22, 18NS
v ’ 3 [ 9 or 008 00b 49T z104-0188 02T 18 MNG
[ ) 1) 1) " cc 0 0oL 008 69T T000-0188 NZ.40dMNE |
weit.. 8 ) [ e . @ os [T VY WEE-0NE8 11Z.184MNE
oz H € ” 9 13 o8 o8 we I002-4068 91T 18NS
' ] 3 1] [ ] e 0oL 102 Z105-9086 SIZ.18dMNE
. - e ® ” ” ol 00 022 2000-6088 HZ.I8MNG
YRV ININNIVINOD
= [ 1} 1) ” " [ " 9o o« e 00y AT 9006086 01Z.IBIMNE
[~ B [ o ” . ] [+ oLz 0ic-9088 802, 8IMNSG
" " ] 18 o o 28 (7] e 2029088 902, I 8BIMNS
[ [+ o " or 0 o0 00b 12T 21019088 YOZ.ISAMIE
€ & " (] ic % 160 68 192 20009088 20Z. I GIMNE
0980 ” ® [ 0 o oc (Y [ TR Y] $086-0AG8 102.084MN6
" o o oL oc o o0 60b 042 1016-9088 002, IBAMMNE
a0 ) y % 9 o 6o [ TR T ~ Z202-9086 161, 18IMNE
2 ® ’ 08 o e o0 0oL 892 T101-9088 901 . IBIMNS
82 ® " ”? ] % 98 [ 992 20009068 001, EIMNS
wotl 2 9 ) L " (] [y 0oL 692 £085-0AR6 201 IBIMNS
[ ] 2 '] 2 e L0 6o e 100c-€0as 161 .164MNE
= ) z 0 [ [ [ 00y 992 Z0Z-€08s 091, 1SAIMNE
o " ® <o uH 9 00 001 €42 2104-€068 PRIGIMNG
" o0 o 19 c» st 00b ©00F 482 2000-€088 8. 18dMNS
V3RV INSH1VIDL ONV 1 GNV (POURIUOSUNT VIRIY 6630084
o o © 29 o o Ty % w2z Y13N-OHOS 81 18AMNS
VERIV INV1 ASVIHIHON
[ [} " ] 9 2 (Y] [ 00L 49T VYEdN-OHOB8 181, 08dMNS
. V3V 3106 U3ddN
(] {w nepuy Wy Wy AVIOM  AW6% ONVE% 0028 o8 O " L) a "B
Misusg  wwwog _ Ansed pond piabry oypeds odweg sidumg
xopy snnon S0m0IpAY (W 49 1004 o) pueg nea 363
gy LN DUNENILLY SISAIVNY 3218 3104MvVd
AUVIHNNS YAVO BV %06

9-L 919V],
®

7-26

AR302535




AR302536

7-27

S1CP Q WABY O Buip100o8 peunioued 1y Bi8qiNIY ‘YZY G LSV O Bujpi30ow pauiojied Aysusq Xepug wayuy

‘Z2¥ (1 WLEY O Bupioace pounicjied o215 IR Y90 G MLEY ©f Bupiodds pewsojied Kijasip oupsds
‘1081 ‘3G 80iN0H

oused=dN

Duydurme SARTILSIA0) JO] 1IN YBNOUS 10N, °

poLp-aY.
» [ I 29 oc [ [} ) z8 [} 001 802 MHA6-OH38 9.10dMNS
Q36 NVRILS
= [ or [ [[3 1] 00} o0L o9 (InQ) VidS-OHOS 6CZ, 18NS
[} oz cr [ 7] [T 008 00t 902 Vid6-OHOE €.V 8IMNS
Feumivooun)) VY NOLLVORRN AViidS
[TY) nopuy wn [TY) AVIOW  LM5% ONVEW  00%0 008 01 " Ly o [)
weuey Aopong ) pindyy oupedg nduwg g
L ] SAMUOIPAH (WA 4q 30113 94) puwg "o 283

SLM DUNENILLY SIBATYNY 3218 30UV

AVARNS WAVO BV W08

(R iend X T aiad’ \"Ad




be freely draining. The “zero air voids” density for any moisture content may be

calculated from the following formula:

RS 1
W, (v, G.) (Eql)

where,

W,. = Moisture Content at Saturation Stage (%)
7« = Dry Density of Soil (PCF)

y» = Unit Weight of Water at 62.4 PCF

G, = Specific Gravity of Soil

Any moisture in excess of this range is considered free moisture that should drain
during in-place dewatering for excavation and post dewatering from stockpiling. This
evaluation applies to granular soils to be excavated at or below the groundwater table

in the saturated zone.

Cohesive soils (silts and clays) will generally remain unaffected by in-place or
gravity drainage during stockpiling. Moisture contents for these soils will depend upon
physical characteristics such as liquid limit and plastic index defined by Atterberg
Limits testing. ’

7.3.3 Results of Dewatering Tests

In-place dewatering and excavation methods will need to be considered before
removal of contaminated soils can proceed below the level of the groundwater table.
An effective dewatering and excavation program should result in the in-place moisture
content of granular soils to be lowered below 20 percent by removal of free liquid.
A transition zone of cohesive soils is anticipated at the base of the plannéd
excavations, and higher moisture contents that remain relatively unaffected by in-place

dewatering should be anticipated there. Table 7-7 presents the estimated in-place and
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post-dewatering moisture contents for contaminated soils to be excavated, as well as

anticipated volumes.

Effective mixing of contaminated soils removed from above and below the
saturated zone would provide a composite profile that gives an intermediate moisture
content. The physical property data indicate that a composite profile generated by
mixing can generate moisture contents averaging about 17 percent. Table 7-7
indicates that the larger volume of contaminated soils for removal occur above the
saturated zone, which gives a larger proportion of material at lower moisture contents

available for mixing.

Excavated soils placed in stockpiles will generally not drain effectively other
than at surfaces exposed to air. Seasonal conditions will also affect soils placed in
stockpiles. Wet soils that are stockpiled without intermixing with dry soils should be
segregated, where possible, between sands collected from the upper granular stratum
and clays/silts collected from the lower transitions zone. Organic soils that are
encountered should be stockpiled with the clays/silts. Separation will facilitate drying
of the granular soils, which are better draining materials. The clays and silts will

generally retain their in-situ moisture contents.

Stockpiled soils should be installed over pads that incorporate drains to
accumulate and dissipate runoff. Protective covering such as polyethylene sheeting
should be considered for stockpiles not in active use to prevent wetting from
prevailing weather conditions, although this covering will in effect prevent surface

drying of wet stockpiled soils. Roofing the drainage pads may be an attractive option.

A combination of intermixing and stockpiling of soils is anticipated to be used
at the site, depending on weather, excavation/dewatering procedures, and space
restrictions. The evaluation provided herein is based on a limited number of test
borings, and subsoil conditions may vary between these locations. It is recommended
that the moisture and physical properties of the contaminated soils be monitored and

evaluated during the excavation.
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74 FFLE FURNACE TESTS
74.1 Background

A muffle furnace consists of a small well-insulated oven in which samples of
waste can be heated in a static environment under closely controlled conditions. The
tests can be carried out over a range of temperatures and residence times to simulate
conditions in the types of incinerators under consideration. Due to the small size and
design of the furnace, oven heat-up rates are relatively fast and the desired test
temperatures can be rapidly achieved. The results of the muffle furnace tests can be
useful for determining optimum incinerator operating conditions and in assessing

whether the resulting ash residues will be hazardous or non-hazardous.

The principal limitation of a muffle furnace is the inability of the test to
simulate the dynamic conditions inside a full-scale incinerator. While the muffle
furnace can simulate temperature and residence time conditions in a full-scale system,
it cannot simulate the mixing and turbulence that occur in most incineration systems.
In addition, because muffle furnaces are generally sealed, or the oven doors are left
slightly ajar, the furnaces cannot accurately simulate the combustion that occurs in a
full-scale incinerator. In spite of these limitations, muffle furnaces can provide useful
information about the waste such as the expected volume and weight reduction upon
incineration, the tendency for the waste to agglomerate at various temperatures, and

the physical and chemical properties of the ash residues.

A subset of the 31 waste characterization samples listed in Table 7-1 were
composited for use in the muffle furnace tests. A total of 14 composite samples were
collected for use in the muffle furnace tests. Compositing was performed to reduce
the number of treatability tests to a manageable number, so that the tests could be
completed in a reasonable time frame and at a reasonable cost. Samples were
composited on a vertical and/or horizontal basis, depending on the potential methods
available for excavating each of the contaminated areas at the site. A vertically
composited sample is a sample created from soils collected from a single boring

encompassing multiple depth intervals A horizontally composited sample is a sample
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created from soils collected from multiple borings at the same depth interval. Based
on the existing site characterization data and the waste characterization sampling

program described in Section 7.2, the following compositing scheme was employed for
the muffle furnace tests:

Upper Site Area and Northeast Tank Area - A single composite sample
designed to represent both areas was prepared, consisting of soil from
borings SO2 through SO8, SO11 through SO1S, and SO21 through SO22.

Process Area (Uncontained) and Land Treatment Area - Three
composite samples were prepared to represent three different depth
horizons. Soils collected from borings SB03, SB0S, and SB06 were
composited in such a way as to represent the depth intervals of 0 to 5

feet, 5 to 10 feet, and 10 to 20 feet, respectively.

Containment Area - Eight composite samples were prepared to
represent this area, which is known to be contaminated down to the
underlying clay layer. Five of the composite samples were collected
vertically in single borings from the surface down to the clay layer. The
borings selected for vertical compositing were SB08, SB10, SB11, MW28,
and SB12. Three of the composite samples were prepared by
horizontally compositing samples collected at the same depth intervals
from these same five borings, with soil being composited to represent
shallow (0 to 5 feet), mid-zone (10 to 15 feet), and deep (along the clay
layer) intervals. This combination of vertical and horizontz;l composite
samples should be representative of the soil to be incinerated, whether
excavation is performed vertically over several separate subdivided areas

or horizontally over the entire acreage of the Containment Area.

Spray Irrigation Area - One composite sample was prepared from
shallow soils collected at borings SO26 through SO28.

Streambed - One composite sample was prepared consisting of sediment

samples collected from locations SE04 and SEO05.
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The tank solids, sludges, and liquids present in former process tanks at the
SMWP site were not included in the muffle furnace tests, due to the uncertainty in the
preferred treatment/disposal method for these wastes and the unsuitability of running
muffle farnace tests on highly combustible materials.

7.4.2 Methodology of Muffle Furnace Tests

The muffle furnace tests were performed by Ogden Environmental Services.
A detailed description of the muffle furnace tests and the protocol employed in
conducting the tests are presented in Appendix F, which includes the Muffle Furnace
Test Report prepared by Ogden Environmental Services. A brief summary of the
equipment and procedures employed in the muffle furnace tests is provided in the

following paragraphs.

Equipment employed for the muffle furnace tests included a Thermolyne Type
6000 Muffle Furnace, porcelain crucibles to contain the subsamples placed in the

furnace, and scales and balances for determining material weights.

Prior to each muffle furnace test, each of the 14 composite samples collected
in the field was homogenized by tumbling and quartering and mixing with a stainless
steel spatula. The thoroughly mixed sample was then divided into seven subsamples,
each consisting of at least 300 grams. Six of the subsamples were subsequently treated
in the muffle furnace and one was set aside for chemical analysis of the ;mtreated

waste material.

A total of 84 muffle furnace tests were performed on the 14 composited

samples. For each composited sample, separate tests were conducted for each of the

following sets of conditions:
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Residence Time Temperature

(minutes) S ¢ ) N
15 1,000
15 1,400
15 1,750
45 1,000
45 1,400
45 1,750

The above residence times and temperatures were selected so that incineration
performance could be estimated over a range of conditions that might be employed
in the primary combustion chambers of rotary kiln, fluidized bed, and infrared
incinerators, which are under consideration for treating the contaminated soils and
sediments. The temperatures and times were monitored and recorded periodically
throughout the test period. When the prescribed residence time was reached at the

target temperature, the subsample was removed from the furnace.

Each subsample was processed individually in the muffle furnace to preclude
the possibility of cross contamination between different subsamples. During each
muffle furnace test run, the furnace door was left ajar to permit some combustion to
occur, thereby approximating conditions in an incinerator. In all cases, the subsamples
were not compacted in the crucibles, but were left loose to enable oxygen to permeate

the bulk of the waste material.

The following data were obtained for each muffle furnace test: volume and
weight loss; visual observation of wastes and ash residues during and after thermal
treatment; and chemical and physical analysis of the ash residues and untreated
wastes. All subsample densities were measured using a "tap” density method. The
measuring cup was tapped gently to allow the material to settle, but no attempt was
made to pack the material. Measured subsample volumes and densities before and
after thermal treatment were then recorded. At the end of each test, the subsample
being processed was placed in an appropriate sample bottle and shipped to the project

laboratory, Environmental Science and Engineering, Inc., for determination of
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chemical properties. The untreated subsample portions from the 14 composite
samples were analyzed for TCL BNAs and TAL metals. The subsample ash residues
from each muffle furnace test run were analyzed for TCL BNAs and TAL metals for
comparison with the untreated samples. In addition, the ash residues were tested for
TCLP metals and BNAs to determine whether any of the residues exhibited hazardous
characteristics as defined under RCRA. The results of these tests and analysis of the
test data are presented in Section 7.4.3. Volatile organic compounds were not
included in the analyses because it is extremely unlikely that detectable levels of these
compounds could have been retained in the wastes during heating to the temperatures
used in the muffle furnace tests. At temperatures of 1,000°F and higher, the volatile
compounds should be completely desorbed from the solid waste matrix.

7.43 Results of Muffle Furnace Tests

The results of the muffle furnace tests are tabulated in detail in Appendix F.
Tables F16 through F29 present the results from each of the 14 composited samples
that were used in the muffle furnace tests. In each of these tables, the following
parameters are presented for both the untreated soil and the ash residues remaining
after the completion of the muffle furnace tests: concentrations of metals, |
concentrations of semivolatile organic compounds, and percent moisture. In addition,
the following parameters are also presented for the ash residues: the temperature and
residence time employed for the muffle furnace tests; the volume change a;xd weight
loss resulting from the thermal treatment of the soil; densities before and after the
muffle furnace tests; and observations related to the appearance of the ash, the

tendency of the ash to agglomerate, and the performance of the test.

Each of the 14 composited samples employed in the muffle furnace tests is

identified in terms of one of the following sample data groups:

MFH-SUSN = Horizontal composite of shallow soils from Upper Site and
Northeast Tank areas
MFH-SLTA = Horizontal composite of shallow soils from Land

Treatment Area
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MFH-MLTA

MFH-DLTA

MFV-SB08
MFV-SB10
MFV-SB11
MFV-SB12
MFV-MW28
MFH-SCTA

MFH-MCTA

MFH-DCTA
MFH-SSIA

MFH-SSTR

Horizontal composite of mid-depth soils from Land
Treatment Area

Horizontal composite of deep soils from Land Treatment
Area

Vertical composite of soils from boring SB08
Vertical composite of soils from boring SB10
Vertical composite of soils from boring SB11
Vertical composite of soils from bor'ing SB12
Vertical composite of soils from boring MW28

Horizontal composite of shallow soils from Containment
Area

Horizontal composite of mid-depth soils from Containment
Area

Horizontal composite of deep soils from Containment Area

Horizontal composite of shallow soils from Spray Irrigation
Area

Horizontal composite of shallow sediments from
Streambed of west tributary

The column designations in these tables are defined as follows:

U = Untreated sample

A

)

Muffle furnace temperature of 1,000°F and residence time of 15
minutes

B = Muffle furnace temperature of 1,400°F and residence time of 15

minutes

C = Muffle furnace temperature of 1,750°F and residence time of 15
minutes ‘

D = Muffle furnace temperature of 1,000°F and residence of 45 minutes
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E = Muffle furnace temperature of 1,400°F and residence time of 45
minutes '
F = Muffle furnace temperature 1,750°F and residence time of 45 minutes

The results of the TCLP tests performed on the ash residues from the muffle
furnace tests are tabulated in Tables F-30 through F-43. Data are presented for
metals and semi-volatile compounds that have applicable TCLP regulatory limits. The
same nomenclature described above for the muffle furnace test results is employed for
the TCLP test results.

The muffle furnace and TCLP test results are discussed further in the following

sections.

7.43.1 Organic Residues in Ash. The total concentrations of semi-volatile compounds
are summarized in Table 7-8 for both the untreated soil samples and the ash residues

from each of the muffle furnace tests.

As shown in Table 7-8, detectabie levels of organic residues remained in 10 of
the 14 soil samples that were treated at the lowest temperature (1,000°F) and shortest
residence time (15 minutes) employed in the muffle furnace tests. For four samples
(MFH-DLTA, MFV-SB08, MFV-SB10, and MFH-MCTA), hazardous organic
contaminants were reduced to non-detectable levels even at these lease severe test
conditions. For the other 10 samples, increasing the furnace temperature to 1,400°F,
while maintaining the residence time at 15 minutes, resuited in the elimination of any
detectable levels of hazardous organic constituents in the ash. Successful treatment
was also achieved by increasing the residence time to 45 minutes at all temperatures
tested, including the 1,000°F operating temperature. The only two exceptions were
what appear to be anomalous data points (Ash Sample E of MFH-SLTA and Ash
Sample F of MFV-SB08) where BNAs were detectable after 45 minute runs at
1,400°F and 1,750°F, respectively. In both of the anomalous cases, phthalates were

the organic compounds detected, which are common laboratory artifacts.
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TABLE 7-8

Summary of Muffle Furnace Test Results - Organic Compounds

Total Concentration of Semi-Volatil mpoun

7-39

Sample Data Group* U A
MFH-SUSN 700 1,900
MFH-SLTA 90,900 17,860
MFH-MLTA 45,462 240
MFH-DLTA 750 0
MFV-SB08 1,090 0
MFV-SB10 1,450 0
MFV-§B11 71,800 72
MFV-SB12 13,030 120
MFV-MW28 19,743,000 515,000
MFH-SCTA 41,610 80
MFH-MCTA 25,410 0
MFH-DCTA 907,000 920
MFH-SSIA 2,200 150
MFH-SSTR 6,740 1,550

B C D E >
0 0 O 0 0
0 0 o0 15 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 1,90
0 0 o 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 O 0 0
0o 0 o0 .0

0 0 0 0 0
0 0 o0. 0 0
0 0 0 0 0

* See Section 7.4.3 for definition of Sample Data Groups.
**Muffle furnace test conditions: U = untreated soil; A = 1,000°F, 15 minutes;
B = 1,400°F, 15 minutes; C = 1,750°F, 15 minutes; D = 1,000°F, 45 minutes;
E = 1,400°F, 45 minutes; and F = 1,750°F, 45 minutes.
ug/kg = micrograms per kilogram.

3302548



The above results indicate that a furnace temperature of 1,400°F and a
residence time of 15 minutes, or a furnace temperature of 1,000°F and a residence
time of 45 minutes should be adequate to reduce hazardous organic constituents in
all soils at the SMWP site to nondetectable levels. For some soils at the site, a
furnace temperature of 1,000°F and residence time of 15 minutes may be adequate

to reduce cPNA concentrations to below the cleanup criteria. As stated previously,

10 of the 14 samples run at 1,000°F and 15 minutes in the muffle furnace contained

measurable concentrations of organics. However, as shown in Table 7-9, only 2 of
these 10 samples contained cPNAs above the threshold limit of 1,000 pe/kg. If a
threshold limit of 10,000 ug/kg total cPNAs is used, only one of the 10 samples failed
to meet the criteria. Although the data is difficult to correlate, it appears that cPNAs
are reduced by roughly one order of magnitude or more under the operating
conditions of 1,000°F and 15 minutes. Therefore, there may be an opportunity to
process some of the lesser contaminated soils on site under this less severe operating

conditions.

74.3.2 Volatilization of Metals. The volatilization of metals from wastes treated in

an incinerator can affect the design of the incinerator’s air pollution control system.
The muffle furnace test data were therefore analyzed to estimate the volatilization of

metals from each of the soil samples treated in the muffle furnace.

The metals data presented in Appendix F are summarized in Table ‘.7-10. The
total concentrations of metals in the untreated soils and the difference between the
total metal concentrations in the untreated soil and the ash residues from the muffle
furnace tests are presented in Table 7-10. It can be seen from Table 7-10 that the
patterns in the metals data are generally not consistent. In many cases, increasing the
temperature and/or the residence time appeared to result in an increase in the ash
metals concentrations in comparison to the untreated soils, rather than the expected
decrease that would result from the volatilization of metals from the soils. For 43 of
the 84 muffle furnace tests conducted in this program, the total meials concentrations
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TABLE 7-9
Summary of cPNA Removal for Samples Having Dectable BNA’s Following 1000° F

. and 15 Minute Muffle Furnace Runs
Muffle Furnace cPNA Concentration c¢PNA Concentration
Sample Number Untreated Sample Treated Sample
MFH-DCTA 117,000 BDL
MFH-MLTA 10,490 BDL
MFH-SCTA 25,540 80
MFH-SLTA - 29,000 7,900
MFH-SSIA 2,200 150
MFH-SSTR 2,060 590
MFH-SUSN 610 BDL
MFV-MW28 2,446,000 166,000
. MFV-SB11 26,140 BDL
. MFV-SB12 6,030 BDL
Notes: Units in pg/kg

BDL - Below detection limit
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Summary of Muffle Furnace Test Results - Metals
Total Concentration of Metals, mg/kg**

TABLE 7-10

Sample
Data Group* U U-A U-B U-C U-D U-E U-F
MFH-SUSN 19,685 8,688 -420 2,463 5,007 1,328 15,889
MFH-SLTA 21,850 4,831 4,363 5,797 -3,075 -5,409 18,369
MFH-MLTA 26,012 1,777 -5,631 350 -5,769 -6,495 18,057
MFH-DLTA 14,416 . 1,614 -2,133 -89 -686 -4,967 9,704
MFV.-SB08 7,103 -371 -5,308 -1,822 -3,467 -5,597 5,435
MFV-SB10 24,404 362 530 4,642 14 500 9,448
MFV-SB11 11,535 4,301 -4,522 1,470 -3,708 -4,445 9,594
MFV-SB12 39,357 -677 -4,317 10,953 -5,535 3,596 33,931
MFV-MW28 26,939 1,079 -4,138 6,387 -2,559 1,160 22,115
MFH-SCTA 26,055 253 9,517 13,770 -8,187  -12,792 14,268
MFH-MCTA 14,596 -717 -7,536 2,697 -5,633 -8,122 4,707
MFH-DCTA 24,959 -1,083 -12,004 -10,004 -2,284 -5,943 -108
MFH-SSIA 25970  -3,571 -3,900 -1,086 -13,870  -12,920 17,851
MFH-SSTR 44,612 19,578 323 15,831 4,347 -6,582 37,909

* See Section 7.4.3 for definition of Sample Data Groups.

**Muffle furnace test conditions: U = untreated soil; A = 1,000°F, 15 minutes; B =

1,400°F, 15 minutes; C = 1,750°F, 15 minutes; D = 1,000°F, 45 minutes; E = 1,400°F,
45 minutes; and F = 1,750°F, 45 minutes.
U- A, U-B, U-QC, etc., represent the difference between the total metals
“concentration in the untreated soil and the ash residue from Muffle Furnace Test A, B,
C, etc,, respectively. ‘

mg/kg = milligrams per kilogram.,
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in the ash actually exceeded the corresponding metals concentrations in the untreated
soils.

In general, increasing the furnace temperature from 1,000°F to 1,400°F and/or
the residence time from 15 to 45 minutes did not appear to result in significantly
increased volatilization of metals. However, for residence times of both 15 minutes
and 45 minutes, increasing the temperature from 1,400°F to 1,750°F did result in
substantially reduced levels of metals in the ash, which is indicative of increased
volatilization of metals. However, because the feed concentration of toxic metals is
low and a temperature of 1,750°F is not needed to volatilize the organic contaminants,

no problems are anticipated with metals emissions from an onsite incinerator.

7.4.3.3 Ash Toxicity Characteristics. The detailed TCLP test data presented in Tables
F-30 through F-43 are summarized in Table 7-11. The maximum TCLP leachate
concentrations measured for any of the 14 sets of data in Appendix F are presented
in Table 7-11 for each of the six muffle furnace test conditions employed in this
program. The maximum leachate concentrations are also compared to the

corresponding TCLP regulatory levels in Table 7-11.

As shown in Table 7-11, no organic compounds were detected in the leachate
in any of the TCLP tests. Arsenic, barium, cadmium, chromium, and mercury were
detected in one or more of the TCLP tests. In no case did any of these metals exceed
five percent of the corresponding TCLP regulatory limit. Examination of the data in
Appendix F and Table 7-11 also indicates that the temperatures and residence times
employed in the muffle furnace tests did not appear to have a major effect on the
TCLP test results. |

The TCLP test results discussed above indicate that ash resulting from the
incineration of soils at the SMWP site will be non-hazardous according to applicable
TCLP regulatory criteria, as long as reasonable temperature and residence time
conditions are employed for the incinerator. If this conclusion is confirmed during the
trial burn and subsequent operation of the incineration system, the ash will be

disposed of on site by backfilling the areas where the soils have been excavated.

7-43

AR302552




TABLE 7-11

Summary of Muffle Furnace TCLP Test Results

TCLP

Maximum Leachate Concentrations, ug/l Regulatory
AL B C D _E _F_ Levelygll

Metals

Arsenic BDL BDL BDL BDL BDL 221 5,000
Barium 360 539 405 409 417 302 100,000
Cadmium 4.2 BDL BDL BDL BDL 3.2 1,000
Chromium BDL 455 BDL 217 13 BDL 5,000
Lead BDL BDL BDL BDL BDL BDL 5,000
Mercury BDL BDL BDL 0.2 BDL BDL 200
Selenium BDL BDL BDL BDL BDL BDL 1,000
Silver BDL BDL BDL BDL BDL BDL 5,000
Semi-Volatiles

1,4-Dichlorobenzene BDL BDL BDL BDL BDL BDL 7,500
2,4,5-Trichlorophenol BDL BDL BDL BDL BDL BDL 400,000
2,4,6-Trichlorophenol BDL BDL BDL BDL BDL BDL 2,000
2,4-Dinitrotoluene BDL. BDL BDL BDL BDL BDL 130
2-Methyl Phenol BDL BDL BDL BDL BDL BDL 200,000
3-Methyl Phenol BDL BDL BDL BDL BDL BDL 200,000
4-Methyl Phenol BDL BDL BDL BDL BDL BDL 200,000
Hexachlorobenzene BDL BDL BDL BDL BDL BDL 130
Hexachlorobutadiene BDL BDL BDL BDL BDL BDL © 500
Hexachloroethane BDL BDL BDL BDL BDL BDL 3,000
Nitrobenzene BDL BDL BDL BDL BDL BDL 2,000
Pentachlorophenol BDL BDL BDL BDL BDL BDL 100,000
Pyridine BDL BDL BDL BDL BDL BDL 5,000 i

Muffle furnace test conditions: A = 1,000°F, 15 minutes; B = 1,400°F, 15
minutes; C = 1,750°F, 15 minutes; D = 1,000°F, 45 minutes; E = 1,400°F, 45
minutes; and F = 1,750°F, 45 minutes.

BDL = Below detection limits.

TCLP = Toxicity characteristic leaching procedure.

pg/l = micrograms per liter
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7434 ical racteristi h Residues. Observations of the ash by Ogden
Environmental Services test personnel indicate that some degree of sintering occurred
as a result of the thermal treatment of most of the soil samples used in this program.
Sintering was recorded as varying from "light" to "heavy" or "gross,"” and some samples
were reported to have formed monolithic masses in the test crucible. In all cases, the
sintered material was easily broken up using a spatula or mixing knife. The tendency
for the ash to agglomerate is expected to be much less in a dynamic fluid bed or

rotary kiln incinerator, as compared to the static conditions that existed during the

muffle furnace tests.
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